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The Army Ordnance Association 


THE Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 
paredness for war as our nation’s strongest guarantee of peace. 

The Association endeavors to keep alive an interest in and knowledge of the design, production and main 
tenance of munitions. Other than a few manufacturing arsenals—six in all—there is no peace-time industry 
for the production of ordnance. Should war unhappily come again, industrial America will be called upon to 
produce munitions in great quantity and of intricate and unusual design. In an emergency time will not 
permit careful study or long preparation for the production of munitions. The problem is one of vital concern. 


T HE Army Ordnance Association believes that the solution of this problem, based on experience, lies in 
an active organization at all times codperating with the Government. The principal objective of the As- 
sociation is an active membership of American citizens, on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 
ordnance. “Peace insurance” in this form is the foremost aim of the Army Ordnance Association. 
The Association is purely patriotic; it has no commercial interests, no political alliances, and no religious 
affliations. It is not operated for profit: its income is expended in furthering its aims. Its officers and 


directors serve without remuneration. 


RMY ORDNANCE, the journal of the Association, is published solely for the purpose of disseminating in- 
formation on the progress of our munitions developments so that American industry may at all times 
know its responsibilities to the common defense. 


The objectives of the Association as set forth in its Constitution are: 


To assist in effecting industrial preparedness for | 
war as being one of the nation’s strongest guarantees | petent committees to investigate and report upon spe- 
of peace; | cial ordnance subjects; 


To provide, when required, the services of com 


To keep available the highly specialized knowledge To assist in developing and maintaining an efficient 
necessary for arming the manhood of the nation by | personnel, both commissioned and enlisted, for the 
stimulating interest in the design and production of | units required for Ordnance Field Service in the event 
ordnance material; of an emergency; 

To promote mutual understanding and to effect co- To commemorate the services rendered by the in- 
operation with American scientists, inventors, en- | dustry of the nation and by the officers and civilian 
gineers and manufacturers in civil life and the regular | employees of the Ordnance Department in the wars 
and reserve officers of the Ordnance Department. | in which the United States has been engaged. 
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Local Posts of the Association 


THERE are eleven local posts of the Association organized for the more intimate pro- 
fessional contact of members in the achievement of the purposes of the organization. 
All Association members may affiliate with posts of the locality in which they reside. 
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The Late English Board of Ordnance 


The Origin and History of Modern Munitions Administration 
By O. F. G. Hogg,* p. a.c., R. A. 


HE story of ordnance activities forms a fascinating page 

in the history of a nation and probably no other phase 
of military organization has undergone more radical changes 
in the course of centuries. This is certainly true of England, 
and yet for a period of well-nigh 450 years during some of 
the most troublous times of her growth, the Board of Ord- 
nance was, Owing to its peculiar powers of adaptability and 
expansion, able to supply the country with its necessary 
sinews of war. No mean epitaph to inscribe upon its grave! 
Readers of Army OrpbNance will be interested in the de- 
velopment of this great organization. 

In Norman times the armed forces of the Crown differed 
greatly from those of today. There was no standing army 
in the modern sense of the word, no monetary grant and no 
regular basis of taxation. The sovereign, acting through his 
sherifls, squeezed money where he could and the oil thus 
obtained was often little cnough to lubricate the somewhat 
rigid wheels of state. The King made war almost at his 
pleasure, but to attain any measure of success he had to gain 
the good-will of his influential subjects, both martial and 
lay, in order to raise his fghting units and provide for their 
wants. The Conqueror, to effect this, rewarded the leaders 
who followed him to England by grants of land, in return 
tor which they were bound to find and equip a modicum 
ot fighting men; and in 1132 a Commission of Array was 
appointed for the purpose of sending into the country 
officers, in whom the Crown could confide, to muster and 
array the inhabitants of each district. 

This was followed in 1181 by the Assize of Arms which 
laid down a definite scale of equipment to be provided and 
contained strict injunctions against the selling, pawning or 
destruction of arms. Penalties, too, were attached for the 
nonobservance of this order. 

Later on in 1285 appeared the Statute of Winchester 
which replaced the earlier Assize of Arms. This also dealt 
with the provision of weapons and armor and contained 
instructions for their maintenance. A review was to be 
made twice a year by two constables in every hundred, who 
Were to report any detaulters to the justices and present them 
to the King in Parliament. It was, in fact, a census by 
districts, throughout the kingdom, of the number of able- 
bodied men together with their arms, armor, horses and 
saddlery. 

At this time, therefore, all freemen were compulsorily 
Organized for training in military service, and by 1300 
social conditions in England were improving and freemen 
were on the This system 


feudalism already on the wane at this epoch, but on the 


increase. was not based on 





*Major, Rov: , = . ; ‘a aie 
Woolwich. yal Artillery, British Army. Roy al Arsenal, 


London, England. 





old principle of the Saxon “tyrd” modernized by the statutes 
quoted above. A large body of militia was thus kept 
familiar with the use of those weapons which each man was 
compelled by the state to possess, and of these the long-bow 
held pride of place. Encouragement in its use was promoted 
by Edward III who issued royal proclamations concerning 
its practice, and village archery butts became the center of 
attraction in rural life. Incidentally the law obliging every 
tree citizen to shoot three arrows on a Sunday under pain 
of a shilling fine, still remains upon the Statute Book of 
Great Britain. 

From this large body of trained and half-trained men the 
Plantagenet Kings, by Commissions of Array addressed to 
each shire, selected picked contingents to fight their battles 
overseas, since the “shield” tax which sanctioned payment 
in place of service and allowed troops to be levied on a 
voluntary and fiduciary basis for a foreign war, was enacted 
as early as 1159. These men were supplemented by soldiers 
of fortune hired in the open market. The King’s army 
therefore was professional in the sense that it consisted of 
trained territorials and mercenaries. The latter were usual 
ly in the pay or service of some noble or knight and their 
assistance was purchased by the Crown at a moderate fee, 
the remainder of their emoluments being in the nature of 


perquisites secured by plunder. 


‘THE King, as commander-in-chief, took the field in per 

son, and to carry out such administration as was needed 
during peace two great officers of state, namely, the Lord 
High Constable and the Marshal, aided by the Keeper of 
the King’s Wardrobe, were called into being. These posts 
were instituted at the Conquest, the two former being hered 
itary. The Lord High Constable carried out duties which 
roughly corresponded to those now pertormed by an adjutant 
general, and for these services he received twopence a day out 
of every pound paid by the King to his stipendiary troops; 
in addition he obtained certain perquisites such as a specified 
share of any booty taken in war. The Marshal, on the other 
hand, was responsible for insuring that the King’s levies 
were properly armed and equipped for any impending ex 
pedition. For this he obtained fourpence a week from each 
merchant who had commercial dealings with the troops. 
He was the fore-runner of a quartermaster-general. 

The Keeper of the King’s Wardrobe was at this time also 
the treasurer and accountant for military expenditure, being 
in addition, responsible for certain military engines of was 
such as battering rams, slings and catapults kept at th 
London. 
With this court official, therefore, can be sensed the fh 
dawn of an ordnance system more than six centuries ago 


Tower of He was by 1299 styled “Attiliatos 
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Besides these three officers some body of persons had, 
however, perforce to guarantee that the arms held in the 
provinces were in a serviceable condition, and we find that 
at this juncture lieutenants of counties were, in the main, 
responsible for the provision and care of ballistae, darts, 
swords, bows, arrows and armor. Skilled 
their several trades, such as the master bowyer, the master 


craftsmen of 


fletcher, the master carpenter and the master smith had 
patents and 
from the Crown by way of re- 
taining fees so that their services 
could be secured on demand for 
putting the limited armament 
of the period into a serviceable 
condition. These people, famous 
for concealing their art, styled 
themselves Masters of Thaudin- 
ances, the word being derived 
trom Thor, the Scandinavian 
god of thunder. At this period 
the monks, who often 
fighting men seeking the salva- 
tion of their souls, undertook 
the care of earthworks and de- 
fensive masonry being entrusted 
with the necessary moneys tor 
their upkeep. Upon the ap- 
pointment of a governor to a 
garrison or castle a special com- 
was issued under the 


received _ salaries 


were 


mission 
great seal, appointing commis- 
sioners to take an inventory of 
all the impedimenta of war. 
The governor then entered into 
articles of agreement with the 
state whereby, in return for the 
supply of armor, arms, ammuni- 
tion, provisions, victuals, sol- 
diers, gunners, artificers and 
for the money wherewith to pay them, he would under 
take to defend his command against all traitors and enemies. 

This system gradually crystallized into a state service and 
we learn that the official originally charged with the train 
ing of engineer and artillery personnel together with the 
provision of their implements of war was known as the 
Master of the Ordnance, the title of Master-General not 
appearing in official records until the reign of Elizabeth. 

It seems that in 1321 the French had a Master of the 
Ordnance and as early as the reign of Henry III there was 
an officer known as the Attiliator balistarum quartered at 
the Tower who, amongst other duties, furnished the neces 
sary accompaniments of the cross-bow. 

As the first cannon in Europe is said to have been designed 
in 1313 by Berthold Schwartz, a German monk, it can be 
understood that the gun of this period must have been a 
most primitive affair and only entered to a very minor 
extent into the fortunes of war. Nevertheless a stained glass 
window reérected over the main entrance to the central 
offices of the Royal Ordnance Factories at the Royal Arsenal, 
Woolwich, depicts Edward III (1327-1377) inspecting his 
artillery in which one ancient piece of ordnance can be 
clearly seen. (See illustration and key on opposite page.) 


Arthur, Duke of Wellington, Master-General of the 
Ordnance, 1818-1827. 
Arsenal at Woolwich. 


ee 


In 1329 Blaise and Nicholas, sons of William Conrad, late 
Attiliator, were appointed successors to their father, and in 
1334 Nicholas was confirmed as the sole occupant of the 
office on the decease of his brother. Later in 1341 Gerald le 
Artiller was granted the position of Artiller at the Tower 
for life. 
in 1408 and in 1413 John Sprong, Armiger, was called upon 


Simon Flete was Keeper of the Private Wardrobe 


to provide horses, oxen and other necessaries, for the carriage 
of the King’s cannon and their 
various stores from Bristol to 

London. 
Thus the line of succession 
was carried on until 1414 when 
writ, 22nd 
September of that year, ad- 
“Nicholao  Merbury 


operationum Ingen- 


an extant dated 
dressed 

Magistro 
iorum et Gunnarum nostrorum, 
ac aliarum Ordinationum nos- 
trarum pro guerra, et Johanni 
earumdem 


Louthe,  Clerico 


operationum™ shows that one 
Nicholas Merbury, 


charge of 


was in 
the engineers and 
artillery of the period together 
with their engines -of destruc- 
tion having a clerk called John 
Louth to help him. We are 
ignorant as to whether good 
Master Merbury took over his 
mastership trom a_ predecessor 
or whether his appointment was 
the first of that nature, but his 
name is the earliest on record 
in this connection. Again it is 
not known whether he had an 
immediate successor or whether 
— the office of Master lapsed after 
his death. 

Nicholas Merbury appears to have been a man of some 
substance. He was present at the battle of Agincourt on 
25th October, 1415, and is recorded as having captured two 
prisoners. He was evidently a favorite with his sovereign 
as Henry V made him grants of money and land from time 
sum of under his (the 


and left him a 


He therefore survived the year 1431. 


to time money 
King’s) will. 

According to some records John Judd was stated to have 
been appointed Master in 1456, but confirmation on this 
point is lacking and probably his Mastership was a myth. 
However in 1483 Rauf Bigod was appointed for lite to 
this, no doubt, lucrative position together with a clerk and 
a yeoman of “Ordonnance,” and from this date the existence 
of the Ordnance Administration has been unbroken down 


to our own time. 


‘THE Board of Ordnance, of which the Master was the 


head, was first created as a corporate body about 1518 and 


consisted originally of a Master, a Lieutenant and a Clerk. 
A few years later a surveyor and a storekeeper were added. 
These five gentlemen held office in the Tower of London 
which was England’s principal magazine at that time. 

An ancient manuscript in the Harleian collection, No. 
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4685 entitled “The Order of a Campe or Army Royall, with 
the Dutie of every Officer belonging to the same, per B. Con. 


) 
. Milit. 1518,” gives the duties of the Master of the Ordnance, 

anciently written Master of Th’ Ordynance, at this date, of 
) 


which a brief transcript in 





modern language is as follows: 
(1) To ascertain that a camp 
(of war) has a sufficiency of 
munitions before he arrives on 
the scene. (2) To take charge 
of all ammunition, ordnance, 
warlike 
(2) 


side-arms, tools and 


impedimenta generally. 





ment and gave employment to numerous artificers and 


mechan 


a & 


These men. who followed what was then re- 


garded as an abstruse trade, continued the custom of ob- 


taining patents with salaries by means of which, confining 











To park such stores on the ze 

site allotted by the Provost 10 9 8 S 8 4733 3 3 12 11 

Marshall. ¢ 4) To place a Key to the Figures: 

Mate . 1 1. King Edward III: 2. Sir James Audley; 3. Sir Guy Bryan 

guard over the said pars. {. The tanner of England: 5. Lord Henry Pe rey; 6. Lord 

(= To P 7 as , Thomas Beauchamp; 7. A soldier showing one of the balls to 
5) : insure a sufhicient su} the King: 8 A soldier with the match; 9. A soldier with some 

ply of smiths. artificers, car- gunpowder; 10. Supposed to be the master founder explaining 
; the advantages of the bombard over the  battering-ram 

penters, etc., for service in the 11. Sir Godfrey de Harcourt; 12. The Earl of Salisbury with 
Fe sy A the pennon of the King. On a garter at the base is the 

held. (6) lo cause the clerk inscription “King Edward III inspecting his Artillerie.” 

to issue such munitions as 

may from time to time be necessary. (7) To site the 


artillery in the most advantageous positions during a battle. 

In addition it shows that his staff were borne on an 
established pay roll. 

At this period England was famous for the cunning of 
her workmen in the 
The Tower was the 
borhood foundries, 


art of manufacturing military weapons. 
center of this industry and in its neigh 
saltpeter houses, charcoal houses and 
sulphur houses sprang up on all sides. This part of London 
thus became a veritable workshop producing fire arrows, 
hre darts, smoke balls, arquebuses, and other lethal equip 








Stained Glass Window in the Central Offices of the Royal Ordnance Factories at the Royal Arsenal, Woolwich. 
Depicting Edward III Inspecting His Artillery. 


the whole trade within their 


small circle, they formed 
practically a closed guild or 


This led 


abuses, especially during the 


corporation. to 
time of the Spanish invasion, 
and opened the way for the 
more unscrupulous to enrich 
themselves at the expense of 
State by 
The 


inquiry 


the engaging in 


fraud. question of a 


public then became 


pressing and a solemn com 


mission was issued under 


which a very detailed in 


vestigation took place into the 
whole Office of the Ordnance. 
The 


result was a complete 


reformation in the year 1598 when an establishment for the 


Board, more in keeping with later practice, was laid down. 


The senior official was given control of the whole business 


of Ordnance by land and sea under the designation ot 


Great 


Master. 


Under Queen Elizabeth the Office was again reorgan 


at the latter end of her reign when the Great Master and 


lieutenant 


became 


Lieutenant-General. 
A further committee of inquiry took place in th 
James I, but little or no alteration followed upon its findings 


! 
respectiveiy 


the Master-Gen 
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except that certain officers were punished and others removed 
for corrupt practices. 

Under Cromwell several alterations were made and 
Parliament, considering that the poundage upon a sum of 
£ 122,629.8.6. namely £3,065 was excessive, during the 
Lieutenant-Generalship of Major-General Harrison, anni- 
hilated that office by vote on 23rd February, 1652. 


THIS department was naturally considered of the first im- 

portance in army expenditure after the treasury, for with- 
out the essentials of war, an army or navy is useless. It thus 
became an important instrument of policy and at times of 
civil disturbance, particularly in the Great Rebellion, its 
possession as between King and Parliament became a matter 
of vital interest. The officers in charge appointed by the 
King would recognize no other authority and would part 
with neither munitions nor stores except upon a royal order. 
To meet this difficulty in the case of the Irish War, Parlia- 
ment prevailed upon the King to place the Ordnance Office 
under orders to obey both the Lords and the Commons 
and when in later troubles the Sovereign failed to satisfy 
their requirements Parliament seized the prize. 

The business of the Board grew rapidly with the advent 
of cannon and by the reign of Charles II it was no longer 
the sinecure it must have been two centuries earlier. The 
Merry Monarch who “never said a foolish thing but never 
did a wise one” reconstituted the Board by royal warrant 
dated 25th July, 1683, as a civil department of the State 
for the supply and custody of naval and ordnance stores. 
Upon its reconstitution the Board was charged with the duty 
of providing armament for all ships and forts and was 
bound to obey equa!ly the Lord Admiral and the Lord 
Treasurer, a feat almost impossible of accomplishment in 
these days of stringent economy. The establishment at this 
period consisted of a master-general, a lieutenant-general, a 
surveyor-general, a clerk of ordnance, a principal store- 
keeper, a clerk of deliveries, a treasurer and a secretary 
together with an establishment of 17 office clerks in addition 
to junior officials, engineers, gunners and laborers. 

The members had to meet twice a week at 8 A. M. in 
the Tower to transact their business, hours which must have 
amounted to almost permanent overtime in those days. 

The duties of the five principal officers under the direction 
of the Master-General were as follows: 

The Lieutenant-General had, in the absence of the Master- 
General, to receive all letters, warrants, orders, etc., and to 
impart them to the principal officers of the Board for execu- 
tion. He had to keep a minute book of the work of the 
Board and, in consultation with other members, consider all 
estimates or demands of money for stores, fortifications or 
other services, satisfying himself that the money was properly 
and carefully spent. He was responsible for maintaining all 
marching trains in good condition. He had to direct the 
practice of all master-gunners, firemasters, gunners and fire- 
workers on behalf of the Master-General. He was charged 
to give in writing under his own hand directions for the 
shooting off of great ordnance at the Tower upon extraor- 
dinary occasions. Finally upon his shoulders fell the re- 
sponsibility for the maintenance of general discipline in con- 
nection with the Inferior Ministers acting under the jurisdic- 
tion of the Board. 

The Surveyor-General had to survey all stores and provi- 


_— 


sions of war in charge of the principal storekeeper and to 
see that all laborers, artificers and workmen connected with 
the Board’s activities did their duty in a diligent and 
proficient manner. He had to insure that the clerk of the 
cheque kept a particular account of all daily and weekly 
work performed. He was responsible for the accounting 
of all stores and for the proof of those of a warlike variety, 
He combined within his person the duties of an inspector. 
general and a director-general of stores, keeping the receipt 
and issue ledgers of the day. He had to maintain two 
counter or cheque books, by way of journal and ledger of 
the receipts, issues, returns and remains of every nature of 
store chargeable to or accountable for by the principal store- 
keeper. 

The Clerk of the Ordnance had to keep a book of all 
orders and instructions given for the government of the 
Office, and to record all patents and grants, and the names 
of all officers, clerks, artificers, attendants, gunners and 
others who enjoyed the said grants or fees from the same, 
together with a journal recording all warrants and orders 
for services to be carried out, provisions to be made or 
supplies to be dispatched. He was responsible for drawing 
up all estimates for the supply of stores to all ships, forts, 
castles and garrisons. He undertook all contract work. 
He assisted at all stocktaking in relation to ships, forts, 
magazines, etc., and kept receipt and issue ledgers for all 
outstations, such as Plymouth, Sheerness and Woolwich, with 
a strict account of all moneys expended both on the provision 
of stores and on wages. He was the auditor-general, the 
director of contracts and financial adviser to the Board. 

The Principal Storekeeper took charge of all stores, ord- 
nance and munitions committed to his charge and was re- 
sponsible for all issues and receipts. He could only issue 
stores with the consent of the other principal officers based 
on a warrant granted under the royal signet, the lord high 
admiral or an order in council. He had to keep two books. 
In one was placed a copy of all warrants or orders relating 
to proportions or deliveries, the other being a journal of the 
proportions or deliveries themselves. He had to be present 
at all deliveries of stores and to assist in taking remains. 
Monthly, or oftener should the Board so require, he had to 
produce indents for deliveries for the purpose of comparison 
with the storekeeper’s proportions as a cheque upon his 
accounts. 

The Clerk of Deliveries was the issuing officer. 
pared the necessary orders or proportions, armed with which, 
after signature by the principal officers of the Board, he took 
over from the principal storekeeper the stores to be issued 
and was responsible that they were duly delivered and 4 


He pre- 


receipt obtained. 

Thus under the constitution of the Board, contracts for 
patterns of arms were made under the sanction of the clerk 
of the Ordnance, as the financial officer directly responsible 
to Parliament for estimates and expenditure. The receipt 
and examination of supplies rested with the other parlia- 
mentary officer, the surveyor. It was his duty to make proof 
of them, and if good and serviceable to mark them with 
the crown mark. The storekeeper, the custodian of the 
Board was prohibited from receiving anything into store 


except upon the surveyor’s certificate and the clerk of de- 


liveries made the necessary issues. 
In this manner the Ordnance system secured the public 








Che Arms 
railed ta 

: (Che Right Binonvable au Hmumncabe 

; Che Hoard o His Maiesty's Orduanee 

of vu 


l6 Man. 1823 


he 


=e rT S aq 


SoS =” = 





FF —_— 
‘ - 2 ao 




















Che Blazon. 


Arms. Azure—3 Field Pieces in pale, or; on a chief, argent, 3 
canon balls, proper. 
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against fraud in contracts, by making the clerk responsible 
the surveyor tor quality and the storekeeper for 
In effect a model on which present day 


for price, 
record of service. 
practice is based. 

The Master-General, by virtue of his office, functioned in 
two capacities, military and civil; so also did the Lieutenant- 
General. In their former capacity they acted respectively 
as commander-in-chief and second in command of the Arrtil- 
lery and Engineers. 

In his civil capacity the 
Master-General was entrust- 
ed with the entire manage- 
ment of, and supreme con- 
trol the Ord- 


nance Department. All war- 


over, whole 
rants from the King, the 
Privy Council or the Admi- 
ralty were directed to him 
personally and not to the 
Board and under his direc- 
tion and authority the Board 
carried them out. He alone 
could do any act which, if The 
he did not interfere, could be 
normally carried out by the Board. He could order the is- 
sue of money, but as a safeguard the order had to be exe- 
cuted in the prescribed manner, i. e., by debenture signed 
by three officers of the Board. 

Besides the individual duties just described the principal 
officers had duties as a Board to perform. According to the 
warrant of Charles II they had to “observe, follow and see 
performed all orders, warrants, and significations of the 
Master of Ordnance whether grounded upon warrants from 
Us, Our Privy Council, or Lord High Admiral of England 
(for Sea Affairs), and in all things to obey him, jointly and 
severally, in their respective places, as Master-General of 
Ordnance, and such directions as from time to time he 
should judge fit and necessary to give for Our Service.” 

The Master General was at al! times supreme but the de- 
cisions of the Board were bounded by a majority vote. In 
the absence of the Master, however, each principal officer was 
definitely responsible to Parliament for his own department 
as well as for the joint action of the assembled Board. 


(J NDER the Principal Officers were officials known as in- 

ferior officers and under ministers. The inferior officers 
consisted of the 17 clerks before mentioned, the Deputy 
Keeper of the Armory, the Keeper of Small Arms, armorers 
and storekeepers at outstations. 

The Deputy Keeper of the Armory was responsible for 
the custody of all defensive arms and armor committed to 
the Tower. He had to maintain them in a serviceable con- 
dition and to receive no further supplies unless they were 
duly proved and marked and without due notice to the 
Clerk of the Ordnance. He was not allowed to issue any 
arms without a warrant signed by three Board officers. 

The Keeper of Small Arms carried out the same duties 
in regard to muskets, etc., as the Deputy Keeper of the 
Armory did in regard to defensive armor. 

The storekeeper and clerks carried out the duties ordi- 
narily assigned to such posts. 

The to the Board included: 


under ministers attached 





Tower of London. 
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The Principal Engineer who was to be well-skilled jp 
geodesy, mathematics and mensuration as well as_ being 
versed in the art of fortification including a knowledge of 
timber, stone and architecture both military and civil. He 
was, as his name implied, responsible for all defensive works, 

The Master Gunner of England who was to teach gun 
ners the art of shooting with great ordnance and mortar 
pieces, once a month in winter and twice in summer. He 

also had to certify the ability 
Ee ot 


qualified for the Service. In 


gunners or scholars a; 
addition he kept a roster o 
all gunners, their professions 
and their places of abode so 
that quarterly musters could 
be made. 

The Firemaster who had to 
exercise those under his com. 
mand once or twice a week 
in mortar practice and to se¢ 
that they were kept continu- 
ally at work in the laboratory 
making powder, rockets, and 
ammunition generally. 

The Proof Masters who were concerned with the inspec. 
Atter 


stores had passed proof they inscribed upon them the Crown 


tion and acceptance of stores for the service. such 
mark. 

The Wagon Master who was responsible for the mainte 
nance of all royal and military carriages and trains of artil 
lery and for insuring that they were kept in a state of good 
repair. 

The Clerk of Cheque who was the principal timekeeper; 
responsible to the Board that all laborers kept strict hours 
and did not loiter or absent themselves. 

The Purveyor who was charged under the Board to pro 
vide such ships, vessels, lighters and boats as the affairs of 
the Board might require at favorable contract rates. 

The Master-General and principal officers of the Board oi 
Ordnance, to whom a large amount of public treasure was 
necessarily entrusted, were persons of high political import 
ance, subordinate only to the Treasury and auditors of im- 
prest in matters of account and to the Secretary of State 
for the issue of military equipment. 


AFTER the Restoration the Department, as we have seen, 

became divided into two distinct branches, the military, 
which finally developed into the Royal Regiment of Artil- 
lery and the Corps of Royal Engineers under the direct com 
mand of the Master-General, or in his absence, the Lieuten 
ant-General, and the civil which became, for all intents and 
purposes, a ministry of supply charged with the supply, care 
and maintenance of stores, buildings, and lands together 
with the administration of the military branch. From this 
date until the abolition of the Board in 1855 the office ot 
Master-General was always held by an illustrious soldier, and 
up till 1828 this officer had a seat in the Cabinet, eventually 
becoming, on the creation of the post of commander-in-chiel, 
the military adviser to the executive Government. Such ad- 
vice was naturally often in request and no one was bette 
qualified for the task, since the objection of having the com 


mander of the forces, whose main role is to carry out policy, 
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in the inner councils of the nation, could not be levelled 
against the Master-General who only commanded a very 
small and select corps of scientific men. The office therefore 
came to be regarded as a prize for the most distinguished 
soldier of his time. 

The Order in Council of 25th July, 1683, lays down the 
duties of the Engineers and Artillery, i. ¢., of the military 
branch of the Ordnance, with great exactness. The engineer- 
in-chief was to be a man of 
considerable scientific attain- 
ments capable of superin- 
tending the erection of tfor- 
both at and 
abroad, and of conducting 


tresses, home 
siege operations, and the en- 
gineers under him became a 
definite part of the military 
branch of the Ordnance ad- 
ministration. The first estab 
lishment of fifty engineers 
was fixed by Order in Coun- 
cil dated 22nd August, 17:7. 
In 1759 their establishment 
was reformed, their military 
rank dating trom 14th May, 1757, and all engineer officers 
subsequently entering the Ordnance Department were com- 
missioned by the Sovereign on the submission of the Master 
or Lieutenant-General. Non-commissioned officers and men 
were first raised by enlisting in 1788 the artificers then in 
Such were the beginnings 


le- 


the employment of the Board. 
of the Sappers. The origin of the Royal Artillery was « 
rived from the same source, the gunners having been a 
species of militia under the control of the Master-Gunner ot 
England. The first two companies of gunners and mat- 
rosses were raised under a Royal Warrant of 27th Novem- 
ber, 1715, for service in North Britain, and a further war 
rant of 26th May of the following year definitely authorized 
the first regimental establishment. The officers’ commis 
sions were given by the Crown on the submission of the 
Master or Lieutenant-General. Henceforth these scientific 
branches of the Army were administered by the Board until, 


upon its abolition, they were taken over by the War Office. 


THE duties of the civil branch of the Board comprised the 

following: (1) stores, (2) lands, (3) survey of the United 
Kingdom, (4) defensive works, (5) contracts, (6) manufac- 
turing establishments. 

Stores. Although the Board was originally charged with 
the supply, custody and issue of all stores and no slur was 
ever cast upon the efficiency of their administration, the Sec- 
retary-at-War towards the end of the 18th century initiated 
another service of supply and established independent depots 
in the British Isles in 1794. Fortunately the contractors 
concerned were men of unimpeachable integrity as appar- 
ently no check was ever made upon price or quality. These 
depots grew in number till eventually 109 existed for the 
military service. Such an independent source of supply with 
out the careful checks and counterchecks of the Ordnance 
system led to duplication and chaos. Stores were issued 
sometimes by order of the Commander-in-Chief, sometimes 
by the Secretary-at-War and at other times by the General 
of the district, the Quarter-Master-General, the Surgeon-Gen- 





The Tower of London and Tower Bridge. 


eral and others. In order to attain some measure of unt 
formity in the issues which took place, the office of Store 
keeper-General, independent of the Board, was instituted on 
8th March, 1808. 
complete satisfaction and left something to be desired for tn 
May, 1822 


of the Commissariat were transferred to the Board of Ord 


This appointment, however, did not give 


these army stores, together with the store branch 


nance, the post of storekeeper-general being abolished. After 
these absorptions the re 
organization of the civil 


branch and the revision of 
its establishment became nec 
this was carried 


Warrant 


essary and 


out by a_ Royal 
dated 19th December, 1825. 

Lands. From the reign of 
Queen Anne Parliament, as 
occasion required, conferred 
on the 


statutory powers 


Board to acquire lands as 


necessary. The Board there 
fore used to carry out duties 
now assigned to the Comp 
troller of Lands, War Office. 
As a measure of defense, the Board was original 
This 


duty was said to have originated in Scotland after the re 


Survey. 
ly entrusted with the survey of the United Kingdom. 
bellion of 1745 when General Wade was Lieutenant-Gen 
eral of the Ordnance and to have commenced under General 
Roy who commanded a body of intantry at Fort Augustus. 
Eventually the idea of surveying was expanded to cover the 
whole kingdom and the earlier attempts, which had been 
made in 1783 and 1784 were, in 1791, put upon a definite 
Duke of 
In 1824 a survey of Ireland was commenced, and in 1841 


footing by the Richmond, then Master-General. 


the royal assent was given to complete the survey of Great 
The 


geological survey passed out ot the Board's control in 1845 


Britain, Berwick-upon-Tweed and the Isle of Man. 


and the Ordnance survey in 1855, the latter being trans- 
ferred to the War Office. The Ordnance survey, however, 
did not long remain under the care of the Secretary of State 
for War, as in 1870 it was handed over to the Commissioner 
of Works. 
resting place: the Board of Agriculture and Fisheries, in 
1880. 


The Board was therefore responsible for the present 


After a sojourn of 19 years it found its present 


duties of the Director-General of Ordnance Survey. 
Defensive Works. The Ordnance Department had always 
been charged with the care and maintenance of all buildings 
connected with defense or needed for troops, such as bar- 
racks or hospitals, and in 1717 the Board instituted the sys 
tem of stoppages for barrack damages. In order however to 
speed up the building of new barracks which were urgently 
needed, a special officer was detailed in 1792. In 1793 he 
was appointed Superintendent-General of Barracks and by 
Royal Warrant of 24th March, 1795, received the title of 
Barrack-Master-Ceneral to the Forces. A further warrant 
ot 24th March, 1795, defined the powers as between this 
This system by whicl 
Mutiny Act 


was entrusted with the expenditure of public funds witl 


ofhcial and the Board of Ordnance. 


an executive officer of the Army liable to the 


out a seat in the House or being controlled financially 
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any responsible minister, proved a failure and the office of 
Barrack-Master-General was abolished in 1822 and his duties 
retransferred to the Board. 
The Board therefore carried out the duties of the Director 
ot Works and the Assistant Director of Quartering. 
Contracts. The Board in this respect carried out the duties 
at present assigned to the Director of Army Contracts. 


Board had charge of 
The Ordnance fac- 
the Royal Arsenal at 


Manufacturing Departments. The 
the manufacturing departments. 
tories were and are still situated in 


The Former Royal Military Academy Building, About 1760, 
After a Painting by Paul Sandby. 


Woolwich, at Waltham Abbey and at Enfield Lock. In 
1667 certain works and batteries were thrown up on Wool- 
wich Warren as a protection against the Dutch fleet invad- 
ing the Thames. In 1681 butts for the proof of ordnance 
were erected there, and in 1695 the “barn” standing in the 
Tilt-Yard at Greenwich was taken down and reérected on 
Woolwich Warren, then the place for disposal of ships, car- 
The laboratory too underwent a simi- 
The beginning of the manu- 


riages and saltpeter. 
lar removal from the Tower. 
facturing establishments really dates from the accident at 
Moorfields on 16th May, 1716, when a gun, until recently 
on exhibition at the rotunda, burst during recasting with 
dire results. A great confabulation followed with the result 
that a suitable site was finally selected on the warren upon 
which a brass foundry was completed in 1717, the first 
master-founder being Andrew Schalk who was engaged 
from 29th September, 1716, at the then large salary of £5 
a day. He served in this capacity for 60 years. Originally 
the Royal Gun Factory which developed from this humble 
origin manufactured brass cannon only, all iron ordnance 
being purchased from the trade. The proof of all guns has 
always been carried out at the Royal Arsenal and by a 
Royal Warrant dated 24th January, 1783, this duty was 
placed under the officers, Royal Artillery, the Inspector of 
Artillery being the responsible proof officer. 

The present site of the Royal Arsenal has intimate con- 
nections with the late Board of Ordnance in both its mili- 
tary and civil aspects. The building now known as the 
Model Room and built by Sir John Vanburgh—the archi 
tect of Blenheim Palace—in 1719 was the home of the first 
companies of Artillery before it became the Royal Military 
Academy in 1741. It stands on the site of a very much 
older building, then known as Tower Place, which became 


in 1683 the official residence of the Lieutenants-Genera] of 
the Ordnance. This is evidenced by the fact of an old 
deed, dated March, 1683, which states that the Lieutenant. 
General of the Ordnance having to vacate his official regi. 
dence in the old Artillery garden situated near the spittle 
in the parish of St. Botolph’s, Bishop’s Gate, should be al- 
lowed the manor house and grounds known as Tower Place, 
Woolwich, together with the warren, but on the express 
condition that the proving of great guns should still take 
place at Woolwich and that the Government should haye 
the use of all wharves, magazines, etc., as heretofore. | 
also stipulates that the Master-Gunner of England should 


be allowed quarters in the said mansion. 


‘THE Ordnance did not manufacture gunpowder tll 1759, 

Previous to that date supplies were furnished by the East 
India Company. The powder works at Waltham were es 
tablished on the site of earlier mills about 1788, and both 
the factories there and at Faversham were under the control 
of an artillery officer stvled the “Inspector of the Manutfac- 
The connection of the Ordnance with the 


tory” in 1811. 
In that month a 


small arms trade dates from June, 1631. 
commission was issued by Charles I to certain armorers and 
gun makers in the City of London appointing them com 
with their 


missioners tor certain connection 


They agreed to supply the Tower stores, on seven 


purposes in 
trade. 
days notice, with 1,500 armorers and as many muskets every 
month and to train up apprentices to their trade so that 
the realm might be supplied by these means and thus ren 
dered independent of foreign aid. A standard pattern was 
adopted at the Ordnance Office and all arms in the train 
bands had to conform to it. Small arms were first manu 
factured by the Board under an assistant inspector at the 
Tower in 1804; this consisted of making rough stocks and 
assembling other parts supplied from Birmingham. In 107, 
however, a factory was set up at Lewisham for the manu 
facture of locks and barrels. Four years later the Board 
acquired land at Enfield Lock and between 1811 and 1816 
the present rifle factory was built upon the site and Lewis 
ham closed down. Eventually in 1855 the Royal Small 
Arms Factory was reérganized upon more modern lines and 


the entire control entrusted to an artillery officer—Colonel 


Dixon. 

The Board therefore performed the duties now carried out 
by the Director of Factories, the Inspection Departments and 
the Proof and Experimental Officer. 

In connection with manufacturing operations the Board 
had to deal with inventors and to aid the Master-General in 
this respect the Ordnance Select Committee, consisting o 
military and civilian members, was appointed in 1805. This 
committee was dissolved and reconstituted in 1859 when 
civilians were excluded. It was finally abolished in De 


cember, 1868. 


WE thus see that as the years rolled by the Board grew n 


ts 


importance and at the beginning of the last century tt 


prestige had grown to such dimensions that it was granted 


the right to bear arms. The following is a transcript of the 


original patent: 


To all and Singular to whom these Presents shall come 


Sir George Nayler, Knight, Garter Principal King of Arms, 


° . . . r* - 4 4 
Ralph Bigland, Esquire, Clarenceux King of Arms, ane 
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Edmund Lodge, Esquire, Norroy King of Arms send greet- 
ing. Whereas His late Most Sacred Majesty by Warrant 
under his Royal Signet and Sign Manual bearing date the 
nineteenth day of July 1806 signified unto the late Most 
Noble Charles, Duke of Norfolk, then Earl Marshal and 
Hereditary Marshal of England that He had been pleased 
to give and grant unto THE RIGHT HONOURABLE 
AND HONOURABLE THE BOARD OF HIS MAJ- 
ESTY’S ORDNANCE His Royal License and Authority 
to bear the Arms hitherto used by them viz: “AZURE 
THREE FIELD PIECES IN PALE OR ON A CHIEF 
ARGENT THREE CANNON BALLS SABLE” with 
the following crest “OUT OF A MURAL CROWN A 
DEXTER HAND HOLDING A THUNDERBOL! 
ALL PROPER” together with the motto “SUA TELA 
TONANTI” and to allow the said BOARD to bear for 
supporters to the said Arms on either side “A CYCLOPS 
IN THE EXTERIOR HAND OF THE DEXTER A 
HAMMER IN THAT OF THE SINISTER A PAIR 
OF FORCEPS RESTING ON THE SHOULDER OF 
EACH RESPECTIVELY ALL PROPER” as in the 
painting annexed unto the said Royal Warrant the said 
Arms and Supporters to be borne and used forever here 
after by the said BOARD on a Common Seal, Shields, 
Banners or otherwise according to the Laws of Arms, the 
same being first duly exemplified and Recorded in the Her 
ald’s Office, otherwise His Majesty’s said License and Per- 
mission to be void and of none Effect And forasmuch as 
Henry Thomas Howard Molyneux Howard Esquire 
commonly called the Right Honourable Lord Henry 
Thomas Howard—Molyneux—Howard Deputy (with th, 
Royal Approhation) to his Brother the Most Noble Bern 
ard Edward, Duke of Norfolk, Earl Marshal and Heredi 
tary Marshal of England hath by Warrant under his Lord 

ship's Hand and seal bearing date the twelfth day of May 
instant authorised and directed us to exemplify the said 
\rmorial Ensigns and Supporters accordingly. Know ye 
therefore that the said Garter, Clarenceux and Norroy in 
obedience to the Royal Command in pursuance of His Lord 

ship's Warrant and by virtue of the Letters Patent of Our 
several Offices to each of Us respectively granted do by 
these Presents exemplify under the said RIGHT HON- 
OURABLE AND HONOURABLE THE BOARD OF 
HIS MAJESTY’S ORDNANCE the Arms following, that 
is to say “AZURE 3 FIELD PIECES IN PALE OR 
ON A CHIEF ARGENT 3 CANNON BALLS PROP 

ER” And for the Crest "OUT OF A MURAL CROWN 
\RGENT A DEXTER CUBIT ARM THE HAND 
CLASPING A THUNDERBOLT WINGED AND EN 

FLAMED PROPER” with the Motto following “SUA 
TELA TONANTI” and | the said Garter do by the Pres- 
ents exemplify unto the said BOARD the Supporters fol 

lowing, that is to say On either side “A CYCLOPS IN 
THE EXTERIOR HAND OF THE DEXTER A HAM 

MER AND IN THAT OF THE SINISTER A PAIR 
OF FORCEPS RESTING ON THE SHOULDER Ol! 

EACH RESPECTIVELY ALL PROPER” the whole as 
in the margin here of more plainly depicted the said Arms, 
Crest and Supporters with the Motto to be borne and used 
for ever hereafter by the said RIGHT HONOURABLE 

AND HONOURABLE THE BOARD OF HIS MAJ 

ESTY’S ORDNANCE on a Common Seal, Shields, Ban 

hers or otherwise according to the Tenor of the said Royal 
Warrant and the Laws of Arms. In witness thereof We 
the said Garter, Clarenceux and Norroy Kings of Arms 
have to these Presents subscribed our Names and affixed 


the Seals of Our several Offices this sixteenth day of May 





in the fourth year of the Reign of Our Sovereign Lord 
George the Fourth by the grace of God of the Uniteu 
Kingdom of Great Britain and Ireland, King, Defender ot 
the Faith, etc., and in the Year of Our Lord one thousand 


eight hundred and twenty-three 


George Nayler Ralph Bigland Edmund Lodge 
Garter Principal Clarenceux Norroy 
King of Arms King of Arms King of Arms 


In 1830 the Board of Ordnance was reduced to three 
members, the posts of Lieutenant-General and Clerk of De 


liveries being abolished. 
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The Former Royal Military Academy Now the Model Room 
of the Royal Arsenal at Woolwich. 


N December 1833 a Commission was issued to the late 

Duke of Richmond and others to inquire into the practi 
cability and expediency of consolidating the various depart 
ments connected with the civil administration of the Army. 
The object of this commission was not to abolish but to ex 
tend the Ordnance system by incorporating the War, the 
Paymaster-General’s, the Commissariat and other smaller de 
partments into a board under a civil commissioner of cabi 
net rank, transferring the command of the military Ord 
nance branch to the Commander-in-Chief. This was the 
forerunner of other commissions relating to Ordnance ex 
penditure, and although the end was not yet in sight it was 
near at hand. The fight raged for another 20 years and 
arguments and counter-arguments for and against consoli 
dation were freely heard. The Duke of Wellington was 
strongly opposed to the abolition of the Board and wrote 
to [ord Fitzroy Somerset, Lord Melbourne and Earl Rus 
sell in 1837, 1838 and 1849 in no uncertain terms. His ef 
forts, however, together with those of others who agreed 
with him proved unavailing and the doom of the Board of 
Ordnance was sounded in i835. The Secretary-at-War from 
the traditions of his office, had always been antagonistic to 
the Board and upon his advice and counsel Lord Palmers 
ton, then Prime Minister, signed its death warrant. After 
400 years ol corporate existence the Board had its letters 
patent revoked and its duties vested in the War Department. 
The London Gazette of the 25th May promulgated the de 


cree in the tollowing terms: 


‘The Queen has been pleased to order letters patent 1 
passed under the Great Seal, revoking the letters tent 
the Master-General, Lieutenant-General, and rincipa 
Storekeeper of the Ordnance.” 


“Her Majesty has been likewise pleased to order letters 
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1634-1642 
1642 
1644 
1644-1652 
1660-1664 
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—— 





Mountjoy Ist Earl of Newport 
John 1st Earl of Peterborough 
Henry Ist Lord Percy of Alnwick 
Ralph 1st Lord Hopton of Strattoy 
Sir William Compton 

John 1st Lord Berkeley of Stratton 


ate : — > yer ¢ - , p. 1 > ‘ se 
Later on in the same year an Act of Parliament, 18 and Sir John Duncombe 
Sir Thomas Chicheley 


19 Victoria, Cap. CXVII, was passed “for transferring to ee + ere 
P P : ‘ ‘ > ‘ —— ( ne - ; Sir T as Chicheleyv 
One of Her Majesty's Principal Secretaries of State the Pow- bates i a 
+ : , ge : : Sir John Chicheley 
ers and Estates vested in the Principal Officers of the Ord- 


patent to be passed under the Great Seal, vesting the Civil 
Administration of the Army and Ordnance in the hands o: 
Fox Baron Panmure, one of Her Majesty’s Principal Sec- 


retaries of State.” 


1664-1669 (In Commission).- 


1679-1682 (In Commission). Sir William Hickman 
Sir Christopher Musgrave 
George Ist Lord Dartmouth 
Frederick Ist Duke of Schomberg 
Henry Ist Earl of Romney 
John 1st Duke of Marlborough 
Richard 4th Earl Rivers 
James 4th Duke of Hamilton 
John 1st Duke of Marlborough 
William 1st Earl of Cadogan 
John 2nd Duke of Argyll 
John 2nd Duke of Montagu 
John 2nd Duke of Argyll 
John 2nd Duke of Montagu 
Charles 3rd Duke of Marlborough 
John Ist Viscount Ligonier (after. 
wards Ist Earl of Ligonier 
John Marquis of Granby 
George Ist Marquess Townshend 
Charles 3rd Duke of Richmond 
George Ist Marquess Townshend 
Charles 3rd Duke of Richmond 
Charles Ist Marquess Cornwallis 
John 2nd Earl of Chatham 
Francis Ist Marquess of Hastings 
John 2nd Earl of Chatham 
Henry Ist Earl of Mulgrave 
Arthur Ist Duke of Wellington 
Henry Ist Marquess of Anglesey 
William 1st Viscount Beresford 
Sir James Kempt 
Sir George Murray 
Richard Ist Lord Vivian 
Sir George Murray 
Henry Ist Marquess of Anglesey 
Henry Ist Viscount Hardinge 
Fitz-Roy 1st Lord Raglan 
(Board of Ordnance Abolished) 
(INSTITUTION OF THE ARMY CoUNCIL) 


Sir James Wolfe Murray 

Sir Charles Hadden 

Sir Stanley Von Donop 

Sir William Furse 

Sir John Du Cane 

Sir J. F. Noel Birch 

Sir Webb Gillman 
Major-General J. R. E. Charles 


nance.” 

Since that date, therefore, warlike stores for the Army 
D instead of B O, and the 
It was not revived 


1682-1689 
1689-1690 
have borne the mark W 1693-1702 
Office of Master-General was abolished. pore eres 
till 1904 when it became an Army appointment upon the 


formation of the Army Council. 
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MANY well known characters in history figure amongst 

the Masters-General. A few may be mentioned here to 
show the distinguished official ancestry of the 4th Military 
Member of the Army Council. 

Ambrose, Earl of Warwick, the eldest surviving son of 
the attainted John Dudley, Duke of Northumberland and 
grandson of the notorious Edmund Dudley, “the extortion- 
er,’ was restored through the special favor of Queen Mary 
and was made in 1559 Master of the Ordonnance for life. 
In 1585 Sir Philip Sidney of Penshurst, 
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84-1795 
1795-1801 
1801-1806 
1806-1807 
1807-1810 
1810-1818 
1818-1827 
1827-1828 
1828-1830 
1830-1834 
1834-1835 
1835-1841 
1841-1846 
1846-1852 
1852 

1852-1855 


< 


“Is s1 =) ~! 


He died in 1580. 
Kent, was made a Joint-Master until he was killed in the 
following year at the Battle of Zutphen. In 1702 the fa- 
mous Duke of Marlborough assumed this office and again 
in 1714 when he held it till his death in 1722. 

Other names like those of the Marquis of Granby, Vis- 
count Townshend, the Dukes of Argyll, Richmond, Mon- 


tagu and Hamilton figure on the list, and that of John, 
Earl of Chatham, the illustrious son of a still more illustri- 
ous father, William Pitt the elder, together with that of the 
Iron Duke, indicate to us that the Master-Generalship was 
considered an honor to be bestowed only upon the most 


1904-1907 
1907-1913 
1913-1916 
1916-1920 
1920-1923. 
1923-1927 
1927-1931 
1931 


eminent men. 

Such then is the history of the Board of Ordnance which 
during the course of its long existence has played no mean 
part in the story of our Realm. One cannot but admire the 
system of checks and counter-checks introduced to safeguard 
the public purse when possibly the public conscience was 
not so fully developed as it is now, or fail to realize that 
as an institution it served an admirable purpose. In these 
days when life has become so utilitarian and the pomps and 
pageants of earlier days have passed away, it is good to 
remember, as a lesson for us all, that “Rome was not built 


Editor’s Note: In Volume I, 
Ordnance Services,” by Maj. Gen. A. 
Asser, R.A.O.C.(ret.), editor of the 
writing of the arms and motto of the Board of Ordnance, says, 
“There is no information as to when the arms and device were 
adopted, but that they were in use long before 1806 may be inferred 
from the wording of the Royal Warrant of that date, which merely 
covered with its authority, as many other Warrants have done, a 
piece of old established custom.” 

With reference to the motto ‘‘Sua Tela Tonanti,” the same writer 
says, “There has been in the past much uncertainty as to the proper 
meaning of the words for, as will be seen below, this incomplete 


Appendix 2, “A History of the Army 
Forbes, C.B.C.M.G., Maj. W. }- 
Royal Army Corps Gazette, 


in a day.” 


List o—f MAsTEerRs AND MAstTers GENERAL OF THE ORDNANCE 


DATE 


1414 

1456 

1483-1485 
1485-1513 
1513 

1537-1544 
1544-1548 
1548-1554 
1554-1560 
1560-1589 
1585-1586 


Down TO THE PRESENT TIME 


(Joint Master). 


1597-1600... 
1603-1606... 


1608-1629 


1629-1630... 


NAME 


Nicholas Merbury 

John Judd (not authentic) 
John Sturgeon 

Rauf Bigod 

Sir Richard Gyleford 
George, Lord Carew 

Sir Christopher Morris 


Thomas, Lord Seymour of Sudeley 


Sir Philip Hoby 

Sir Richard Southwell 
Ambrose, Ist Earl of Warwick 
Sir Philip Sidney 

Robert 2nd Earl of Essex 
Charles 1st Earl of Devonshire 


.. George 1st Earl of Totnes 
.Horatio 1st Lord Vere of Tilbury 


phrase admits of two versions which are opposed in sense. Neves 
theless the general idea conveyed in both device and arms, which 
mutually support and illustrate each other, is clear enough. They 
denote the transfer te the Board of Ordnance of the chief attribute 
of the supreme deity of Roman mythology. ‘Tonanti’—the thundering 
(one)—refers to Jupiter whose frequent epithet is Tonans. ‘Sua Tela 
—his weapons—cover the thunderbolt, Jove’s attribute, illustrated - 
the crest, and also, by metaphorical application, those terrestria 
thunderbolts, the cannon balls carried on the shield and the pieces 
from which they are fired. So too the Cyclopean supporters, primary 
the assistants of Vulcan, the god who forged the thunderbolts tor 
Jupiter, also represent the smiths and other artisans who fashioned 
projectiles and guns for the Board of Ordnance. 

“The trouble about ‘Sua Tela Tonanti’ is that, like . 
Latin mottoes, it lacks a verb. As a rule the missing verb can l¢ 
readily supplied, e. g., ‘Nil sine labore’—nothing can be accomplished 
without labor—but not so here. ‘Tonanti’ is in the dative, whic! 
case may be governed either by a verb that denotes giving or by one 
that denotes taking away. Thus, with the phrase freely rendered ané 
provided with the appropriate verb, two versions are open to choice 
One is the somewhat tame submission that we—i, e., the old-time 
Board or the present-day Corps—are the servants of thundering 
Jove, forging his weapons for him. The other is—We have wreste¢ 
from his grasp (and hurl them ourselves). 


many other 


Jove’s own weapons 
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General Pershing and the World War 


A Review of the A. E. F. Commander’s *‘Experiences”’ 
By Donald Armstrong* 


HE publication of General Pershing’s “My Experiences 


in the World War”! has excited much favorable com- 
ment both at home and abroad. There is, however, the 
dissenting voice of a dis 
British mili- 
tary writer. In the New 
York Times Book Review 
of April 26, 1931, Capt. 
B. H. Liddell Hart sub- 


features of 


tinguished 


jects certain 
General Pershing’s book 
and of his policies 1 
France to some criticisms. 
It is worth while examin 
ing them to discover what 
justification —_ exists for 
these comments. 

First of all, he attacks 
the psychological atmos- 
phere of the book. Mili 
tary leaders, he holds, are 
prone to suffer from what 
the psychologists call 
“wish thinking.” Cen- 
turies ago, Francis Bacon 
noted our tendency to 
look at things, each from 
his own point of view, 
and to develop in con- 
sequence a tendency to 
overdo and over-state our 
favorite notions. Military 


leaders do not escape this 


general impediment to 
sound thinking from 
which we all suffer. 


Nevertheless, as the com- 

mander of an army that suffered no defeat, General Pershing 
is hardly in need of writing an apologia for his conduct. 
If, moreover, omissions seem to indicate injustice in giving 
our Allies due credit for their share in the ultimate victory, 
the author’s words may be used in explanation. General 
Pershing states in the preface “I write of our own Army 
and for our own people, without consciously magnifying 
or minimizing the effort of any army or any people. There 
is credit for all of us in the final triumph of our united 
arms. The struggle of the Allies was much longer, their 
sacrifices much greater than ours.” 

. Next, is the charge of inconsistency. This arises, accord 
ing to Captain Hart, in the General's admission of our lack 
of national preparedness and the absence of plans to meet 
the emergency while insisting on the ability of the American 


of 

“Office of the Assistant Secretary of War. 
nance Department, U. S. Army. 
x tyPublished by Frederick <A. 
. 1931. Price: $10.00. 


Major, Ord- 


Stokes Company, New York, 





General Pershing. 





Army in France to function as an integral and independent 
unit. Of course, it is unnecessary to point out to our crit 
that Congress and not the Army determines the size of the 
military forces and its ma 
terial equipment. In th 
face of our national policy 
of aloofness from European 
political embroilments, 
the possibility of an 
American army in Franc 
would never have seemed 
conceivable before the 
war. Moreover, when we 
entered the war _ neither 
this Government nor the 


Allies 


presence of a large Amer 


anticipated — the 


ican army abroad. There 
are consequently at least 
some mitigating circum 
stances in the melancholy 
fact of the failure to pre 
pare plans. General 
Pershing’s inconsistencies, 
says Captain Hart, lie in 
the admission of the fai! 
ure of our peace-time stafl 
work in the War Depart 
ment in Washington and 
the implication of its per 
fection when organized 
Field Marshal 


Haig said of the British 


in France. 


War Department, betore 
the war, “It is a good 
thing to see inside the 

War Office for a_ short 
time as it prevents one from having any respect for an 
oficial letter, but it is a mistake to remain there.”- This 
statement is not inconsistent with the admitted ability of 
the British staff in the feld, which, of course, was 
eminently successful. 

Finally, General Pershing is charged with preventing the 
reinforcement of the French and British armies by Amer 
ican Infantry regiments. That the end justihes the means 
is a debatable doctrine. Certainly in this case the successtul 
results of the Aisne-Marne, the Champagne-Marne, th 
St. Mihiel, and the Meuse-Argonne campaigns, where th 


American Army was used as a unit, would not have be 


Lidd I] Hart 


himself, has shown the world the greatness of the Roman 


possible without following Pershing’s policy. 


What distinguishes Scipio trom 
Captain Hart 


general, Scipio Africanus. 


the other great military leaders of all times? 


2. Brig. Gen John Charteris Field Mar 
p. 46. 
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has this to say of Scipio who was preparing his expedi- 
tionary force in 205 B. c. for the overseas attack on Carthage: 
“For an object lesson in the selection of the true objective, 
and its unswerving maintenance in face of all obstacles and 
perils, the next few years are a beacon light for all time. 
He schemes, he prepares, he works unceasingly towards the 
goal. The military interference of the enemy is almost the 
least of his difficulties——Jealous rivals, short-sighted politi- 
cians, military ‘die-hards’ do their best, or worst, to block 
his plans, and failing in this, to obstruct him and curtail his 
strength. He builds and trains a fresh army.—Yet he never 
makes a rash or a false move, mindful always of the prin- 
By diplomacy again he creates in Sicily 
"S  What was written of that great 
applies with but few alterations to 


ciple of security. 
a sure source of supply. 
soldier of 205-204 B. c. 
the Commanding General of the A. E. F. 
What is admirable in your Roman is equally admirable in 


in 1917-1918. 
General Pershing. This country should be grateful for its 
leader’s singleness of purpose, his moral courage, and his 
ability to prevent that dispersion of our forces that might 
have lost the war. No unnecessary sacrifice of American 
lives by hurrying untrained troops into line was permitted. 
No amalgamation of our forces into the armies of our as- 
sociates was even conceivable. Up to within one week of 
the Armistice, General Pershing had to fight this attempt of 
Marshal Foch and others to incorporate small American 
units in the other armies. There was, fortunately, never a 
chance for such action as long as General Pershing directed 
the policies of the American Expeditionary Forces. So much 
for Captain Hart’s criticisms. It is only fair to add that 
this British writer later ungrudingly admits General Persh- 
ing’s merits as a leader of our forces in France. 


‘THE foregoing consideration of Captain Hart’s comments 

has not been without value for it has emphasized certain 
features which require discussion. It is already evident that 
General Pershing had to face problems unlike those en- 
countered by previous commanders of our forces in the field. 
While some of these may be attributed to the increased 
complexity of modern warfare and to our association with a 
group of allies, others were caused by the extraordinary 
situation resulting from the great distance of the theater of 
operations from the United States. Relations with the Allies 
necessitated the uses of diplomacy; the extremely difficult 
questions of transportation and supply required an unde;- 
standing of business organization and methods; the novel 
tactics of trench warfare had to be borne in mind while still 
insisting on training for the open warfare that would neces- 
sarily follow a break through the lines. In fact, if the 
purpose of warfare is to overcome the opponent's will to 
continue the struggle, it is easy to see that General Pershing 
was fighting on more than one front. There were the 
Germans, of course, but there was also the will of the Allies 
to disintegrate our forces and there were the forces of inertia 
and friction both at home and abroad that had to be over- 
come. Interesting and important as is the story of the 
successful accomplishment of victory by the fighting forces 
over the Germans and vital as is a description of the manner 
of General Pershing’s stand against the Allies, we propose 
to consider principally for the readers of Army OrpNance 
on the home front and in the Service of 


the conflict 


B. H. Liddell Hart, “A Greater than Napoleon,” 


3. Captain 


p. 267. 


Supply as it appeared to the Commander of the A. E, F. 

General Pershing’s earliest reaction to the problem of 
personnel to accomplish the mission of procurement and 
supply in France is stated as follows: 

“As the details of our mission abroad developed, it soon 
became evident that in all that pertained to the maintenance 
and supply of our armies as distinguished from the purely 
military task, men with expert knowledge and broad experi- 
ence in business, industry and transportation would be neces- 
sary. In the technical branches of the Army were many 
officers with theoretical training in special lines, but, with 
some notable exceptions, they generally lacked broad con- 
structive or administrative training.” 

Fortunately, the Army has taken this lesson to heart and 
While the 
diploma of the Army Industrial College does not mean that 


is well on the way to ameliorate this condition. 


the graduate is a qualified business executive, the course of 
training there has developed an understanding of the prob- 
lems of industry and greater ability to deal with the larger 
problems of procurement of supplies in a major war. Here 
is One encouraging and important improvement since the 
war that will at least diminish the danger that at some 
future time another commanding general may have the 
same criticism to offer the 
personnel of the supply arms and services. 


relative to commissioned 


WERE the organization and the methods of procurement 

of the old army adapted to modern warfare? In August, 
1917, a rather complete transformation had been effected in 
the A. E. F. This was of such importance that it 
desirable to quote at some length General Pershing’s con- 


seems 


ception of the problem and its solution: 

“In our Army at home it had long been the custom for 
each department to make its own contracts without regard 
to the others, except that the quartermaster was supposed to 
purchase and distribute certain military stores and other 
things that were in common use by the entire Army. Our 
sources of supply at home during the years of peace had 
been so great and the needs of the Army relatively so small 
that it had not been necessary to consider the possibility of 
shortage. In France, however, it was imperative to regulate 
purchases in order to prevent a rise in prices that would add 
to the financial burdens, especially of the Allies, who were 
much less able to pay than we were. Besides that, quantities 
of all kinds of supplies were limited, which was the principal 
reason why it became necessary to arrive at some under- 
standing for a just allotment. 

“In an effort to reach a solution, I appointed a board of 
officers to study the question of purchases, and suggested 
that some agency might be created that would supervise 
procurement in general, and by coérdinating our own and 
Allied needs check the scramble for supplies. In a rather 
extended discussion, the board came to the conclusion that 
a centralized agency to control purchases would be illegal 
and unanimously recommended the continuance of existing 
3ut an emergency confronted us and it was no 
Some business-like method 
In other words, a 


methods. 
time to discuss technicalities. 
had to be adopted to meet the situation. 
remedy for an approaching chaotic condition resulting from 
the independent, uncontrolled action of the several services 
To my mind the solution seemed to he 
Therefore, I tore up the 


must be found. 
merely a matter of coérdination. 
recommendation and established a Purchasing Board to con- 
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sist of One Or more representatives of each service making 
purchases of any sort, including the Red Cross and the 


y. M. C. A. 


well known as a man of large business experience, was ap 


Lieutenant Colonel Dawes, 17th Engineers, 


pointed as the head of this Board, the members of which 
were to meet together and make known their respective 
needs and then agree among themselves as to where and by 
which department each purchase was to be made, thus 
mutually assisting instead of competing with each other. 
Under the arrangement, codperation with the French was 
established and the agency became increasing!y effective in 
handling our procurement activities.” 

The date of the above reorganization of the procurement 
services in France, August, 1917, is particularly noteworthy. 
In the United States at that period and for many succeeding 
months, procurement of supplies by the War Department 
was still hampered by the absence of codrdination of the 
procurement services and by a lack of supervision of their 
operations. Each chief of branch largely followed the devices 
and desires of his own heart as far as procuring supplies 
was concerned. Codérdination and supervision of supply 
branch activities was ultimately secured in the United States 
with the reorganization on March 4, 1918, of the War In- 
dustries Board. 

In what way has this defective organization for procure- 
ment been modified since the World War? The amend- 
ment to the National Defense Act passed in June, 1920, 
established the Office of the Assistant Secretary of War, 
which provides a supervisory agency to coordinate the opera 
tions of the procurement branches. Its organization and 
functions are sufficiently familiar to make it unnecessary to 
point out how each one of the defects noted by General 
Pershing has been corrected. 

Before leaving the subject of supply, there is one other 
point described by General Pershing that deserves emphasis. 
In July, 1918, the Secretary of War informed General Persh- 
ing that the proposal had been made to send Gen. George 
W. Goethals to France to take charge of the Services of 
Supply. General Goethals was to have coérdinate authority 
with General Pershing and be in control of supplies from 
the source at home, across the Atlantic and up to the zone 
of the armies. At the same time General Goethals would 
be directly under orders from Washington. Presumably, 
such an arrangement would allow General Pershing to 
devote his time exclusively to military operations. In his 
reply to the Secretary of War, General Pershing stated: 
“Our organization here is working well. It is founded 
upon sound principles. May I not emphasize again the 
principle of unity of command and responsibility?” In 
other words, the General felt that the man who directed 
the armies was the one to control their supply through a 
military commander responsible to him alone. To succeed, 
the system could have no divided authority or responsi 
bility. So much for the broader aspect of procurement 
and supply. 


ORDNANCE ofcers and civilians interested in ordnance 
will read with particular care those portions of General 

Pershing’s book dealing with small arms and artillery ma 

teriel. The machine gun situation and the shortage of artil 

lery are particularily mentioned by General Pershing. 

The shortage in machine guns was due to two principal 


causes. First, the tables of organization in 1917 called for 


The 


war organization cf the division, however, required 260 


92 machine guns and no automatic rifles per division. 
machine guns and 768 automatic rifles. Since basic require 
ments are a purely military question and are determined 
by the War Department General Staff, obviously the respon 
sibility for any shortage due to this cause is outside the 
province of the Ordnance Department. Secondly, the Gen 
eral states that “The question of adopting new types of 
machine guns and automatic rifles for our Army had been 
discussed at home for years and test after test had been 
made, but the nearest approach to a decision was an 
acrimonious discussion in and out of the press between the 
The 


was that when we entered the war no conclusion regarding 


Ordnance Department and certain inventors. resul 
the best make of gun had been reached that, in the opinion 
of the War Department, would warrant its manufacture in 
quantity.” 

Let us examine the chronology of the status of the 
machine gun in our Army for a few years prior to the 
World War. 


form will be used: 


In order to clarify the time relation, a tabular 


1909—Benet-Mercié (also known as light Hotchkiss) ma- 
chine gun adopted for U. S. Army as result of exhaustive 
tests. 

1913-14—Competitive tests of Benet-Mercié, Vickers, Lewis 
and other machine guns. 

Benet-Mercié machine 

The 


Lewis gun had been eliminated in the arsenal test con- 


Vickers 


guns, resulting in the selection of the Vickers gun. 


1914—Field tests of and 


ducted by a board of officers, headed by Col. Ernest Hinds, 
composed of Infantry and Cavalry officers and one 
Ordnance officer. 

1015—$150,000 appropriated by Congress for purchase of 
machine guns. This sum was used to buy Vickers guns. 

1916—After four months’ delay caused by the desire to 
allow further test of the Lewis gun, a decision by a 
board of officers of all arms of the service, as well as of 
the Navy and Marine Corps, recommended the procure- 
4,600 Vickers 

Authority transmitted by the Adjutant General 


ment of machine guns with available 
funds. 
of the Army December 15; order placed December 16. 

It is evident from the foregoing tabulation that the 
Vickers machine gun had been definitely adopted prior to 
our entrance into the World War. The only limitation to 
the supply on hand was, therefore, that imposed by the 
limited funds appropriated by Congress. 

Somewhat later, after many modifications, the Lewis gun 
proved effective for use with American ammunition and 
large numbers were then purchased by the Ordnance De 
partment. Finally, in 1917 the Browning machine guns and 
automatic rifles were adopted for use and by the Armistice 
quantities of both types had been shipped to France suf 
feient to equip all the American forces there. Incidentally, 
approximately 180,000 machine guns and automatic rifles 
of the various types were manufactured in the United States 
during the time of our participation in the war. 

The shortage of artillery was even a more serious problem 
in 1917. When the Chief of Ordnance wrote in his annual 
report for the fiscal year ending June 30, 1g10, “in case of 
emergency of any importance, the field artillery equipment 


would be found to be insufficient,” he foretold accurately the 
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situation as General Pershing describes it. The latter speaks 
of the “almost negligible amount (of artillery) on hand 
when we went to war.” In spite of the repeated requests 
by the Ordnance Department for larger appropriations for 
artillery, in spite of the reiterated statements of the Chiel 
of Ordnance of the length of time needed to manufacture 
artillery, the funds allotted by Congress for the procure- 
ment of field artillery were not materially increased prior to 
the World War. Consequently, the amount of three-inch 
guns on hand was absolutely inadequate to equip the divi- 
sions being organized in 1917. The result was that the 
decision to use the French 75-mm. held gun and 155-mm. 
howitzer for the armament of our field artillery was made 
as mutually advantageous both to the United States and 
to France. The history of that decision is interesting. As 
far as the Ordnance Department is concerned, it antedates 
the action of a board of officers in the A. E. F. which 
recommended the same arrangement. We have the evidence 
of a report prepared by M. André Tardieu, the High Com- 
missioner of the French Republic, who writes on July 14, 
IQI7: 

“An important agreement has been concluded between 
the United States Government and the French High Com- 
missioner, Monsieur André Tardieu. 

“According to said agreement the American Government 
adopts the two principal pieces of matériel of French artil- 
155 millimeter 


lery, the 75 millimeter field gun and the 


rapid-fire howitzer.” * * * 

“The negotiations taken up for the first time at the end 
of May between Monsieur André Tardieu, French High 
Commissioner, Monsieur Ganne, Chiet of War Munitions 
of the High Commission, and Brig. Gen. Crozier, Chiet of 
Ordnance, were characterized by two ideas. 

“On one hand the American Government wished to adopt 
the quickest solution, in order to realize in the shortest time 
the complete armament of its forces. 

“On the other hand, with great foresight they attached 
particular importance to realizing, for the American and 
French armies, called to fight on the same battlefields, uni- 
formity of munitions, of such capital importance from a 
tactical point of view. 

“In view of these two desired aims, the French High 
Commissioner was able, thanks to the development since 
1916 of the machine equipment of our war munitions fac- 
tories, to furnish General Crozier with a detailed plan of 
industrial collaboration which by the united efforts of the 
French and American industries, will assure the complete 
realization of the American program. 

“The double certainty of rapid production and uniformity 
of munitions, decided the United States Government, despite 


the incontestable value of its own matériel, especially that of 
the three-inch field gun, of which the superior qualities are 
universally recognized, to adopt our 75 and our short 155.” 

M. Tardieu points out the following advantages derived 
from this arrangement: 

He states that from the military point of view the uni- 
formity of type of guns and ammunition for armies fighting 
side by side is advantageous. The supply of ammunition in 
the field is, of course, facilitated. Moreover, from the in- 
dustrial point of view it was advantageous to France because 
it permitted the profitable employment of French manu- 
facturing plants which had at that time very largely com- 
pleted the requirements of artillery for the French army. 


JN spite of the failure of American-made guns to appear 

on the western front in any appreciable number before 
the Armistice, the record of the Ordnance Department in 
the manufacture of artillery is not as ineffective as might 
be concluded. In 1917 the only two manufacturing plants 
in the United States capable of producing artillery from 
the forging to the finished article were engaged on orders 
for the Allies. These orders were not disturbed. In order 
to meet our own requirements, it was necessary to enlarge 
these two existing plants. In addition six new plants were 
built to produce forgings and seven new facilities for 
machining these forgings were established. . Over 14,000 
forgings and 2,000 complete artillery units were produced 
Many of these forgings and guns were de- 


These figures are 


during the war. 
livered to the associated powers abroad. 
ample evidence that the manufacture of artillery in America 
in 1917 and 1918 was not a negligible matter after all. 

In the opening page of his history, Thucydides writes: 
“But if he who desires to have before his eyes a true picture 
of the events which have happened, shall pronounce what 
I have written useful, then I shall be satished.” If General 
Pershing had expressed the same thought in his own preface, 
he should now have good reason to be content with his 
achievement. That 
American Expeditionary Forces in France can and should 


his memoirs of the activities of the 


be of immeasurable value to this country, no one will 
gainsay. There is already reason to feel that Congress has 
taken steps to correct some of the defects of the former 
military organization. The War Department itself has like- 
wise heeded many lessons of the World War and has carried 
out needed and essential reforms. Nevertheless, the people 
of the country, Congress, and the Army can turn to Gen- 
eral Pershing’s “Experiences” and profitably study again 
and again those adventures in which, according to the 
lessons useful to the 


words, “were many 


General’s own 
American people, should they ever again be called to arms.” 











nu- 
m- 


ear 
ore 

in 
rht 
nts 
om 
ers 
der 
ge 
ere 
for 


100 


nat 








Juty-AUGUST, 1931 


ARMY ORDNANCE 








Possibilities of the Tank 
Part II: Tanks, Past and Present 


By Fred H. Wagner* 


OR the tank it has been said that the year 1917 was 
F one of vindication, while 1918 was the year of triumph 
and that had tanks been available in thousands instead ot 
hundreds countless lives would have been saved instead of 
suficing only for bringing about victory. Hence it 1s 
claimed that the tank was highly effective in saving the 
lives of men. This is true to some extent, but there are 
other considerations in this estimate and these are not usually 
taken into account by the tank enthusiasts. For example, 
General Fuller, in his “Future Wartare,” states that on the 
first day of the battle of the Somme, July 1, 1916, when no 
tanks were used, the casualties were approximately 40,000. 

In connection with this offensive | would advise a study 
of the surrounding conditions. This sector had been a 
quiet one for a long time, and the Germans were in posses 
sion of the ridge of hills which formed the watershed be 
tween the Somme and the basins of the Scarpe and the 
Scheldt, the ridge being intersected only by a narrow valley 
which carried the little river Ancre. This gave them obser- 
vation as well as command over the Allied lines and the 
land to their rear. The bombardment of the German lines 
began on June 24, and the attack was not launched until 
July 1. At 7:30 A. M. on that date a half hour after the 
jump-off, thousands of men had fallen before the German 
trenches were reached. The British still had as their op- 
ponents the Germans of 1916, and these poured lead into 
the dense waves of attackers. The attack took place by 
battalions in waves less than a hundred yards apart, with 
the infantrymen touching almost shoulder to shoulder, a 
symmetrical line advancing steadily at a slow walk, bayo- 
nets up, probably in order to attract the attention of the 
enemy. That night many of the battalions were scarcely 
one-hundred men strong. 

This was the mistake, or the mistake which counted 
40,000 casualties. Had the British adopted the German 
method of sending out strong patrols to test the effect pro 
duced by the artillery fire before sending the massed in 
fantry forward, the result would have been different even 
without tanks. Hence here the frightful casualty list must 
be placed on the shoulders of the command, and excuses 
should not be guised in the shape of no tanks. Haig had 
ordered the adoption of the German method, but his chief 
of stafl decreed otherwise and thus paraded his well-dressed 
alignment of men to their death. 

This was July 1916, and Fuller compares this next with 
the first day of the battle of Amiens. August 8, 1918, when 
415 tanks were used, while the casualties were slightly less 
than 1000. The overpowering British formation at this 
battle, against six skeleton divisions of Germans, was dis 
cussed in Part I of this series of articles and needs no repeti 
tion here. I also called attention to the fact that one hun 
dred of the 415 tanks in action were destroyed and that 
when evening came the remaining crews were so completely 


* 
Consult ing 


Seliimere hen Engineer, The Bartlett Hayward Company, 


Colonel, Ordnance Reserve, U. S Army. 


exhausted that they were unfit tor the next day's battle. 
No mention, however, is made of the 20,000 British casual 
ties at the end of the battle, after the Germans had obtained 
reénforcements, with the capture of 21,000 of the enemy. 

Again, we find it stated that between July and November, 
1916, the first battle of the Somme is credited with 5300 
casualties per square mile of battlefield gained, while during 
the same months in 1917, or the year of vindication, at the 
third battle of Ypres they were 8200, an increase ot almost 
55 per cent. This latter period saw the use of tanks but 


“not in number and efhciently.” This is compared with the 
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same period, or July to November, 1918, when the casual 
ties were 83, a period when the “tanks were used in num 
bers and efficiently.” 

An analysis of the other causes for these small casualties 
in the third period follows, and I think the reader will agree 
that this was not due solely to the numbers and efficient use 
of the tanks. It will here be necessary to examine into what 
the Germans accomplished in this same year of “tank vic 


tory” without the aid of numerous tanks. 


Q)N March 21, 1918, the dawn was greeted with the crash 

of approximately 4,000 German guns, followed by a 
storm of destruction which had not been equalled durin; 
the previous years of the War, on a 45-mile front stretc! 
from Arras through St. Quentin to LaFere. When dar 
ness came the Germans had fallen like a flood on the Brit 
front for a distance of 40 miles, and a week lates 
penetrated the front to a depth of 40 miles, o1 


outskirts of Amiens (see Map of German O 
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March, 1918). The fire of the guns had been concentrated 


on the British artillery for two hours, after which it was 


directed, assisted by mortars, on the trenches with the result 


that the British guns were silenced, telephone lines were 


cut, all wireless was destroyed, and fog prevented visual 
signaling. Consequently the German advance simply walked 
over the outposts and the inundation began under a creep- 
ing barrage aided by low-flying airplanes. 

Let us examine the effect of this victory on the German 
soldier. 
but it was one, especially in this case, which was followed 
The 


by serious consequences, under-nourished German 
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troops, who had been promised a break-through to Paris 
with this last offensive and with it the end of their priva- 
tions, suddenly entered an area which, to them, was flowing 
with “milk and honey.” They had been fed with lies 
about a successful U-boat campaign which had brought 
about an economic crisis in the Allied nations and whose 
peoples were also supposed to be suffering even worse priva- 
tions. And yet here they suddenly found themselves in the 
midst of plenty, of food, clothing and foot gear in abun- 
dance, and not only food for man but also for the horses. 
When the Germans reached Albert the forward movement 
suddenly halted while the men gorged themselves with food, 
gathered cattle, poultry, clothing and shoes, and reveled 
wines and liquors which they had not possessed for years. 
This resulted in a sudden realization of the years of priva- 
tion they had endured, and discipline began to fall by the 
wayside on this front. When the food so garnered had be- 
come exhausted the paucity of their own supplies became 
even more apparent, hence it did not take long before a sort 
of moral rot became manifest here. 

The scene of the German effort to break through 
shifted, and on April 9, 1918, they broke 
at Neuve-Chapelle, and by the next day had advanced more 


now 


the British lines 


than three miles; one day more and a British front of 24 


This effect is not generally given much thought, 


miles was engulfed in the German tide. Is there any won- 


der that Sir Douglas Haig, in his order of the day for 


April 12, said “There is no other course open to us but to 
fight it out. Every position must be held to the last man, 
* * * With our backs to the in the 


justice of our cause, each one of us must fight on to the 


wall and believing 
end.” 

This effort (see map of German offensive of April, 1918) 
started with front from the 
LaBassée canal to Armentieres, a distance of eleven miles, 


while the flanks were deluged with mustard gas. The feel- 


intense artillery fire on the 


ing-out process began with the advance of small groups of 
infantry at 7:30 A. M., 
tillery fire began, and at 10:00 the real deluge was launched 


but at 9:00 another hour of ar- 
How different from the parade fo-:mation 
battle of the 
The pressure ceased on the 30th, but by 


in a heavy fog. 
British, 
Somme in 1916? 


of the as stated above, during the 
this time the German line passed from east of Ypres, west 
of Hollebeke, Kemmel, 
of Bethune. 

The 
offensive of May, 1918), and on May 27 
along the Chemin des Dames, at 1:00 in 


Meteren, Merville, and to the north 


scene was again shifted (see map of German 


, between Rheims 


and_ Soissons, 
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along 
Franco- 


the morning a most terrific storm of shells burst 
the front. At 4:30 A. M. the 


British front were overwhelmed with a veritable torrent ol 


trenches of this 
German troops; by noon it had crossed the Aisne, while on 
the 30th the Germans were again at the Marne, and here 
they stopped until the retreat began. Here a tonic was it 
jected into the veins of the wearied Allies by the fierce re 
sistance of American troops at Chateau Thierry. 


‘THESE offensives netted the Germans some 65,000 prison- 

ers, and all this in the “year of tank victory.” It is true 
the German army had a preponderance in numbers, but the 
Allies had tanks. The offensive had, like a gladiator, given 
its last ounce of strength to gain the victory, but it failed. 


The advance was checked and the promised march to Paris 
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was once again a mirage. Is it not highly probable that 
when the counter-attack began in July, after the Germans 
had found their last effort to be abortive, when hunger was 
daily increasing, when news from the families and friends 
at home, where there was also a great paucity of food stuffs, 
became daily more alarming, when a conviction of the 
Allies far greater power of endurance became more firmly 
impressed on their minds, because they now knew that the 
enemy was supplied with all they lacked,—is it not un- 
doubtedly true that they felt all was now over, especially 
when the new element, the American Army, which up to 
then had been non-existent to the German private soldier, 
began to make its w eight felt? 

So long as the Germans were bucking an impenetrable 
wall the truth remained hidden, but as soon as these three 
breaks had been made through the line the lying propa- 
ganda with which they had been fed no longer availed, be 
cause the truth had been revealed for all to see. This was 
not, however, brought about by the Allies’ employment of 
tanks, but the military problem which had confronted the 
Allies since the beginning of the War was the circumvalla 
tion of the Central Powers with the object of bringing about 
submission through starvation. A stalemate had existed for 
several years, and here the reéstablishment of tactical mo 
bility was to a certain extent replaced by a direct attack on 
the enemy’s stomach. The Allies established an encircle- 
ment of the enemy Powers, and this may be likened to the 
greatest siege operation in history, one in which the British 
Navy was called upon to play a most important role. The 
thought behind this was simply an attack on the forces in 
the field through an attack on the people at home, and this 
meant not only a siege on the battle front, but one which 
covered the entire nation. Starvation at home could not 
forever be kept secret from the man in the field, conse- 
quently when he finally learned the truth regarding con- 
ditions among the Allies, and which had been hidden from 
him by lies, when he felt the weight of the new factor 
which had been injected into the War by the appearance of 
the American Army in the field, he was convinced that fur- 
ther sacrifice was useless and suicidal, and when this feel- 
ing was fostered by the further knowledge that some of his 
leaders had gone to pieces, he simply laid down on the job 
when the check came. In other words, the German soldier 
of 1918 was no longer the man of 1914, hence why acclaim 
the year 1918 as that of “tank victory” unless such state- 
ments are for advertising purposes? I do not wish to be 
misunderstood in these statements, or to arouse the thought 
that the tank is useless, but I do wish to emphasize that the 
tank was greatly misused in the World War and that other 
means for applying and directing its force must be fathomed 
if we are to attribute victory to this armored vehicle. Con 
sequently | would here call attention to the song one hears 
over the radio almost nightly: “Figure it out for yourself!”, 
and I do not hesitate to say that much “figuring” is still to 
be done 


So much for the tanks during the World War. Let us now 

examine the predecessor of the tank, the armored car, 
and the tank itself in the light of what has been done to 
date. Neither of these vehicles is the thought of recent 
years, but they date back to the Middle Ages, for we find 
the wind propelled war chariot of Valturio in 1472 and the 
two landships constructed in 1599 by Simon Stevein for the 


Prince of Orange as their prototypes, while David Ramsay 
took out a patent in 1634 for a self-propelled vehicle which 
was capable of use in war. These were huge-wheeled affairs 
provided with sails and which moved when the wind blew, 
but remained idle otherwise. 

In England we hear that America was responsible for 
both the war of the trenches and for the means finally 
adopted to end the latter and to regain the war of move 
ment, the eficacy of which means I have tried to make 
clear. Hiram Maxim and his machine gun were respon 
sible for the first, and the tank enthusiasts advise that the 
Holt tractor made the latter possible. Neither, however, is 
a tact, since the Germans themselves after years of stalemate 
re-established the war of movement in 1918, as is definitely 
shown by the offensives of March, April and May. 

It was Colonel Ernest Swinton, of the British Army, who 
while engaged on the British official history of the Russo 
Japanese War, had his attention riveted to machine guns, 
and a short time later he took up a study of the Holt trac 
tor experiments. When he was sent to France he had the 
opportunity to see the effects of the former and in his mind 
thought he had discovered an antidote in the latter. He 
returned to London in October, 1914, and outlined to the 
Secretary of the Committee of Imperial Defense, Colonel 
Hankey, this transformation of the Holt tractor into a 
bullet-proof, obstacle-destroying, trench-crossing machine, 
proposing to arm the latter with several quick-firing guns. 
This proposition was submitted to General Headquarters, 
but it was not even listened to; even Lord Kitchener poo 
poohed the idea. The scheme finally reached Winston 
Churchill, at the time Civil Lord of the Admiralty, who 
had for quite a period been engaged with the thought of 
so reconstructing the armored cars pertaining to the Royal 
Naval Air Force, which was operating on the Belgian coast 
at the time, that they would be able to cross trenches. 


(CHURCHILL submitted his ideas to the Prime Minister, 

Mr. Asquith, in January, 1915, and this communication 
was thence forwarded to Lord Kitchener for his comments. 
All this was to no avail as far as the War Office was con 
cerned, but a few weeks later Churchill formed the Admir 
alty Landships Committee, which committee promptly 
threw the tractor into the discard and returned to the huge 
wheeled affair of the Middle Ages. However, the Director 
of Naval Construction, Tennyson d’Eyncourt, remembered 
the Holt caterpillar, and finally, or after Swinton had ap 
pealed directly to the Commander in Chief, a sort of speci 
fication covering the requirements of a machine which ap 
peared to answer the purpose was received in London with 
the result that the joint committee of War Office and Ad 
miralty went to work to see what could be done. 

Swinton’s return to London in July, 1915, brought forth 
quickened action, and in September a_ provisional machine 
was tried out, but this proved a failure. Shortly thereafter 
Swinton saw the model of a machine designed by Lieuten 
ant Wilson and a Mr. Tritton, and this seemed to answer 


his requirements, with the result that on February 2, roi 
this machine was put under test and forty of them wer 
ordered at once. In the meantime Colonel Estienne of | 
French Army had also taken up the matter, an 
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this tree was later in bearing fruit, it resultec 
for four hundred tanks which was increased a1 


doubled in number to eight hundred a few 
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So was born this new implement of warfare which was 


intended to break the stalemate and which christened the 


year 1918 as that of “tank victory.” It was thought that a 


general panacea had been found to end the troubles of the 


Whether this is true or not, and in view of what 


Allies. 


I have previously stated, I leave to the reader’s judgment. 
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Minerva Armored Car. Belgium. 1914. 

HE first armored vehicle found on the roads leading to 

the battlefields of the World War was the little Belgian 
“Minerva,” shown in Fig. 1. Its first contact with the Ger- 
mans took place on August 6, 1914, and although a great 
many of the vehicles were lost, they proved of value in 
assisting to clear the roads. This, however, was not the 
first armored car to be put 


Britain experimenting with them in 1goo, and France in 


into use, since we find Great 


1g01. The former, armed with two light guns, entered the 


field against the Boers in rgo1, and in 1902 the French 


Charrons, armed with one machine gun, were used in 


Morocco. 
In 1903 Paul Daimler designed the car shown in Fig. 2, 
and he offered this to both the German and Austrian war 
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Pig. 2. Proposed Daimler Armored Car. 1904. 
offices, but it was not adopted. This machine carried a gun 
in a revolving turret, but the driver's head was exposed to 
hostile fire. It was provided with a 35 horsepower motor 
and had an approximate speed of 28 miles an hour. 

For real improvements in motorization and mechaniza- 
tion we must necessarily look to England which, as ex- 
plained, is the home of the tank, where millions of dollars 
have been spent since the War in both research and _pro- 
duction. This does not apply only to tanks, but also to 
all the adjuncts of a fast-moving mechanized force, such as 
armored cars, trucks, tractors, means of communication, the 
necessary supplies, the supports, as well as the necessary 
bridging material for carrying such a force across streams 
The 


English system contemplates an armored brigade as an ad- 


which the vehicles themselves could not negotiate. 


junct to a mechanized division, consequently trial move 


ee 


ments are often practiced in conjunction with infantry in 
order to perfect the best organization possible a3 regards 
both material and men. We will therefore look’ first to 
England to see what has been done to improve this new 
service. 

The vehicles which were or are being used by England 
are shown in Figs. 3 to 24, exclusive ot Fig. 4. 


Figure 3. This car, manned by marines, was used in 




















Fig. 3. Lanchester Armored Car. 


Belgium before the fall of Antwerp, when they became use- 


less on this front. Belgian crews who had assisted the Brit- 


ish before the tall of Antwerp were sent to Russia to assist 
in the 1916 offensive, and there they were informed that 


Russian armored cars had taken trenches, run over 


lol 


Fig. 4. Armored Car. 


the 











Russia. 1916. 
barbed wire, caused panic among the German troops, etc. 
A Russian car of this period is shown in Fig. 4, but I do 
not know whether this is the type which accomplished these 
questionable feats. It is a known fact, however, that the 
Russians made good use of their armored cars in covering 
retreats. 
Figure 5. The Guy 6-wheeled car is employed in India. 


This car weighs about 9.3 tons when fully armed, and 1s 
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Guy 6-Wheeled Armored Car. 





Pig. 5. England. 


provided with a 75 h.p. Guy motor; it carries two Vickers 
machine guns and 6,000 rounds of ammunition, the crew 
being composed of four men. It is very dependable and 
can readily be provided with caterpillar chain on the middle 
and rear wheels. The speed is about 30 miles an hour and 
when provided with the track it can climb a 30° incline. 
To guard against fire from flame throwers the inside of the 
car is covered with asbestos. 

Figure 6. This is the Lanchester 6-wheeled car, eighing 
about 7 tons and armed with either two or three machine 
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Fig. 6. Lanchester 6-Wheeled Armored Car. England. 


suns, the armor being about 0.3-inch thick. The speed is 
as high as 44 miles an hour. 
Figure 7. The Vickers-Crossley 6-wheeled car is a Vick 
om, 
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Fig. 7. Vickers-Crossly 6-Wheeled Armored Car. 


ers armament on a Crossley chassis with a total weight of 
about 7.5 tons and manned by a crew of tour men. It car- 
ries two machine guns but the turret is provided with four 
gun ports, and it has a cruising radius of 150 miles with 


normal gasoline supply. 
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Fig. 8. Rolls-Royce Armored Car. England. 


Figure 8. This is a Rolls-Royce product weighing about 
4.25 tons and provided with a 50 h.p. motor. The crew is 
normally three men, and it is armed with one Vickers ma- 
chine gun in a turret. The speed is 45 to 50 miles an hour. 


It has a cruising radius of 115 miles with normal gasoline 


supply. 
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Pig. 9. Peerless Armored Car. England. 

















Figure 9. The Peerless car is one of the oldest types used 
in England; the weight, when fully armed, is about 7 tons, 
the motor being of 40 h.p. It is armed with two Hotchkiss 
machine guns each mounted in a separate turret adjacent to 


each other across the breadth of the car. The crew consists 
of five men, while the protective armor is 0.3-inch thick 


on the sides and 0.25-inch on the root. The average speed 
































Fig. 10. Dragon Tractor and Carrier. England. 


is 10 miles an hour, but it has a maximum speed 


or 25 
miles, the cruising radius being go miles. 
Figure 10. This vehicle is known as a “Dragon,” and 


; 


can be used as a tractor for medium artillery, or for the 
transportation of men, weapons or ammunition. These 


tractors weigh about 9 tons and have a speed of from 12 























Fig. 11. Vickers Light Tank. Mark C. England. 


to 16 miles an hour. They can carry eleven or twelve men 
each, 128 rounds of ammunition for held guns, and can tow 
a 3.3-inch gun. This tractor has proved itself very satistac 
tory in service. 

The Vickers Mark C tank has a weight of 
10.5 tons when empty and is provided with a roo h.p. 


Figure 11. 


motor which gives it a speed of 15 miles an hour. It car- 
ries one 57-mm. gun and one machine gun in the turret, 














Pig. 12. Vickers 6-Ton Tank. England. 


with one machine gun on each side. The armor is 0.25 
inch, and the crew six men, while the cruising radius is 
about 140 miles, using 1.75 gallons of gasoline per mile 
of travel. 

Figure 12. This is the latest 6ton tank of Vickers de 
sign, but while it is so termed the weight when empty ts 
really 6.7 tons. It has a speed of from 15 to 20 miles ar 
hour and is provided with an 80 h.p. motor. It cart 
one machine gun in each of two adjacent turrets; th Nor 
is about 0.3-inch for the roof, 0.5-inch for the turrets ar 
sides, and o.2-inch for the bottom. It has a cruising rad 
of about 200 miles with a crew of three men 


Figures 13 and 14. This is a dual wl 
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tached to the short arm of this lever. The carrier rollers 
are supported against the carrier frame, and the upper ends 
of the lever suspension rods. The latter, operating through 
a nut attached to the carrier frame, are provided with bevel 
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Fig. 13. Wickers Tank on the Road. 
Weight: 8 tons; Motor: 120 H. P.; Speed: On road 45 miles 
per hour; Across country 15 miles per hour; Grade capacity: 
35°, 

















of tank weighing about 8.5 tons and provided with a 120 h. p. 
motor which gives it a maximum speed of 45 miles an hour 











on the road and 15 miles on the caterpilla ack. When 
P . I + ene Fig. 17. Carden-Loyd Tank. England. 1926. 


gears actuated through a common shaft which is revolved 





by means of a screw gear through the vehicle motor shaft. 
Automatic switches are provided to stop all such motion 
when the desired object is accomplished. These vehicles 


were not completed when I obtained my information, hence 











data concerning the armor and armament were not avail- 

able. The later one has about the same weight and is 
powered with the same engine as the earlier type, but the 
speed on the road is said to be somewhat less, or 35 miles 
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Fig. 14. Vickers Tank Across Country. 








operating on the track the wheels are raised about 6.5 inches 











from the ground, and when on wheels the track is about 








6 inches from the ground. The track is driven from the XY 


rear sprocket while the front track wheel is free to move 6 














Fig. 18. Carden-Loyd Tank, Maik VI. England. 





an hour. This difference in road speed with the same en- 








gine is unexplainable, but since the chassis was not espe- 











cially prepared for tank use, and consisted of a Walseley 
© standard truck chassis, the reason may be found here. It 
rit cas " ®) is to be noted that such dual vehicles were built in England 
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since 1926. 

Figure 17. This represents one of the first Carden-Loyd 
tanks built; it was intended for experimental purposes and 
is not now in use. This machine is very short coupled, and 





Pig. 15. Vickers Tank on the Road. 


up and down with its carrier; the guide rollers are sup 
ported by the carrier beam, the latter moving vertically in 





frames when removed from or lowered to the road through 
the medium of lifting screws actuated by the vehicle motor. 


Figures 15 and 16. This is a modification of the tank 
just described, the track, however, being also driven by the = an 
rear sprocket. Both the track wheels and the road wheels : a 
are supported by the same lifting or lowering lever, the a ~__* | (o) 


road wheels being elastically suspended from springs at- ‘seperate meinem: : ats) 
, , wp Omg yg O. y) 
a 


~ 


























Fig. 19. Carden-Loyd Tank, Mark VI. England. 


it was hoped it would be successful with no more elas 
ticity than that offered by rubber-tired rollers; this was not 
so, however, and it was soon proved that with a speed of 
18 to 20 miles an hour elasticity combined with a link sus 
pension for the rollers would be advisable. 
. TG io Figures 18 and 19. These represent the Carden-Loyd 
NEN ey ey eo tanks, the one being without ceiling protection and _ the 


Fig. 16. Vickers Tank Across Country. other a fully enclosed type. These are 2-man tanks and while 
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they have considerable weight, they have quite some free- 
dom of movement and are blessed with inconspicuousness. 
They are only partially armored, the plating being o.3-inch 


© 


Fig. 20. Morris-Martel Tank. England. 





thick in front and 0.25-inch in the rear. They have a 
maximum speed of about 30 miles an hour and can climb 
elevations of between 40° and 45°; they can also cross 
trenches 4 feet wide. These vehicles are armed with one 


Vickers machine gun. 
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Fig. 21. Crossley-Martel Tank. England. 


Figure 20. This is the Morris-Martel tank, also a 2-man 
vehicle, the gunner and driver being seated across the ma 
chine. It weighs about 2.25 tons and is powered with a 
16 hp. Morris motor. The armor is 0.3- and 0.25-inch 
thick, the machine being armed with one light machine 
gun. This vehicle is in the discard and at present is only 


valuable for showing progress. 
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Fig. 22. Vickers Medium Tank, 16 Tons. England. 


Figure 21. The Crossley-Martel tank is a one-man affair 
carrying one light machine gun. The speed is 18 miles an 
hour and it has ability to climb 30° elevations. This vehicle 
also is in the discard at present although both it and the 
Morris-Martel are at times used for experimental purposes. 

Figure 22. The Vickers medium tank weighs 16 tons 
and is powered with a 180 h.p. air-cooled motor, which 
gives ita speed of from 25 to 30 miles an hour dependent 
on the terrain. It is armed with one 47-mm. cannon, three 
light and two heavy machine guns. The armor is about 
0.8-inch thick at the front and about o.5-inch at the sides. 
The engine room, as is also the case with the Vickers 
Mark C, lies to the rear, and is insulated from the gun 
chamber: the gasoline tanks are located oa the outside 





Pig. 23. Vickers Heavy Tank, 30 Tons. England. 


above the track, a precarious position for gasoline when 
going into action. 
Figure 23. This is the Vickers heavy tank weighing 


about 30 tons; it is powered by a 380 h.p. 12-cylinder motor, 


















































Fig. 24. 18-Pounder Self-Propelled Mount. England. 


air-cooled. .\ point of interest in this tank is the applica- 
tion ot Servo hydraulic brakes for steering purposes, and 
these seem to work very well. The tank commander in 
the turret is in oral communication with his machine gun- 
ners by means of a laryngophone, and he is also provided 
with an indicator through which he is able to give a target 
to each gun. This tank has a speed of 20 to 22 miles an 
hour, and it is provided with well-sprung track suspension. 
This machine, built in 1927, carries four Vickers machine 
guns, one of which is mounted for aircraft defense, and 
one 3-pounder gun in an after turret, the latter being de 
signed for all-around fire. Here again a double bulk-head 
is provided between the gun chambers and the engine room, 
ventilation being accomplished by means of a fan. 

Figure 24. This is a self-propelled gun mount, the gun 
being an 18-pounder. While originally it was not meant 
to be a tank it has virtually developed into one. This ma 
chine weighs 12 tons and has a speed of about 15 miles 


an hour. 








Fig. 25. White Armored Car. France. 
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tanks are properly employed. 


much developing since the World War, but the machines 
designed and built since then are far superior to the war- 


time machine of which France still has some 2,300 


tained in condition for instant action. 


prepared for mass production of the newer designs in case 
Ordinarily the older tanks are employed for 


of emergency. 


period of one month in field exercises, after which they 
are again placed in readiness for instant action, but the 
limited mobility of these older tanks will probably bring 
about a change in tactics when the newer machines are 


placed in service. Supreme efforts are being made to mod- 


ernize the old Renaults, and the present experiments are 


varying in weight from three to over a 


The modernization of the old Renaults con- 


based on tanks 
hundred tons. 

sists principally in replacing the machine 
The 


receiving great attention here as well as in 


guns with 75-mm. 


short-barreled guns. improvement 


England, the 


desire of course being the elimination of noise and short life. 


wes 
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Fig. 26. Peugeot Armored Car. France. 

Figure 25. The White armored car has a completed 
weight of about 6 tons and has a speed of about 28 to 30 
miles on good roads, but an average speed of 12 to 15 
miles an hour, with a cruising radius of 160 miles. It is 
powered by a 35 h.p. motor. The car is armed with one 
37-mm. semiautomatic cannon and one Hotchkiss machine 
gun in the turret, with a second Hotchkiss in reserve; this 
latter weapon may also be mounted for antiaircraft fire. 
This vehicle has a dual control, and when directed rear- 
wards one of the gunners acts as the driver, the crew being 
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Fig. 27. Autochenille, Mark 26 mo mo 
four men. The side armor is 0.3-inch thick and somewhat 
lighter at the top cover. 

This is the Peugeot armored car weighing 
about 5 This 


machine also has dual control, but rearward motion is slow, 


Figure 26. 
tons and powered with a 4o h.p. motor. 


the speed forward being about 25 miles and rearward about 


3.75 miles an hour. It is armed with either a Hotchkiss 


WE will now turn to France, where the conviction also 
resides in tanks conserving men; this is true if the 
This country has not done 


main- 
Plans have also been 


in tracks is also 





— 





machine gun or a 37-mm. cannon behind a revolving shield, 
when armed with the cannon a machine gun is in reserye. 
The crew consists of four or five men. 

Figure 27. This represents the Autochenille Mark 
and It is a light tank with semicaterpillar track and 
It has a speed of 35 miles an hour 


Mark 


weighs about 3 tons. 


with dual control. The motor is of 40 horsepower. 





























Fig. 28. Renault Mark BS Tank. France. 


26 is provided with a rubber chain, while Mark 28 is dis. 
tinguished by semimetal Kegresse chain and two free roll- 


ers mounted on the front to assist in crossing trenches; 


this roller is shown by dotted line, as is also the rear con- 


struction, Fig. 27. Mark 26 is armed with one 37-mm. can- 


non and one machine gun, opposite each other, and it is 


planned to replace these with heavier guns of either 47-mm. 


or 75-mm. caliber. The crew consists of two drivers, one 


fore and one aft, and one gunner, all vertical or nearly 


vertical sides being of 0.3-inch armor. 
The Mark 


and one machine gun side by side in the same port, or a 


28 is armed either with one 37-mm. cannon 


20-mm. antitank gun and a machine gun also in the same 
The machine gun used is of the Rewbell pattern, 
gas 
quickly than does the Hotchkiss. 
Due to the small size of these 


port. 


which is loaded by pressure and fires much more 


Both models have six 


speeds forward or rearward. 
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Fig. 29. Renault Mark NC Tank. France. 1927. 
machines they are inconspicuous and hence form poor 
targets. 


The Renault, Mark BS, tank weighs about 
20 tons and has a maximum speed of 12.5 miles an hour; 


Figure 28. 


it is armed with one short 75-mm. cannon and four maz 
chine guns. 

Figure 29. This is the Renault, Mark NC, tank. It 
weighs about 8 tons when armed, has a speed of about 11 
to 12 miles an hour and is powered by a 60 h.p. motor. 
The crew is two men and it is armed with one short 75- 
mm. gun. The cruising radius is 75 miles with normal 
gasoline supply, but it is intended to transport it on heavy- 
It will be noted that three 


large coil springs are provided on each side for minimizing 


duty trucks as far as possible. 


any unsprung weight, these springs absorbing the jolts. The 
tail, so common in French designs, has been omitted, and 
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the driving sprocket at the rear has been elevated beyond 
This modification is intended to 
This 
machine is very well balanced and it rides on a comparatively 
level keel. If this tank were provided with a more power- 


contact with the ground. 
save the engine and gears from the usual battering. 
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Pig. 30. 


























Six-Wheel-Drive Armored Car. France. 


ful motor to furnish some additional reserve power, and it 
it could attain a somewhat higher speed, it would prove 
to be one of the most formidable weapons of its class. 
Figure 30. This is another type of armored car, the 
chassis being provided with six wheels on each of which 
the driving power is applied, consequently it makes light 
work of deep sand or mud, pulling through these with ease. 
The crew consists of four men, a front and rear driver and 
two gunners, while the armament consists of two machine 
used against personnel and the other 


guns, one to be 


mounted for antiaircraft fire, as well as one semiautomatic 

high-velocity gun of 37-mm. caliber. The weight is about 

g tons. 
Figure 31. This is the Charron, Mark 2C, which has a 


weight of 75 tons and a speed of 10 miles an hour. It is 


























Pig. 31. Charron Mark 2C. France. 


powered by two 350 h.p. motors. The armament consists 
of one 155-mm. short gun or two 75-mm. guns in the for 
ward turret, and one 75-mm. in the rear turret, besides four 
machine guns mounted with four in reserve. The armor is 
about 2 inches thick in front and about half this thickness 
on the sides, while the turrets have a thickness of about 1.6 
inches. Due to the weight of this machine and its length 
of about 40 feet, special facilities are required for trans 
portation. 


REFERRING to improvements made in tanks by our 

Ordnance Department, attention is called to the new 
light tank which has an approximate weight of 8.5 tons. 
Tests made at the Aberdeen Proving Ground and by the 
Tank Board show this tank to have a speed three times 
as great as that used in the World War. This tank is 
armed with a 37-mm. semiautomatic gun and one machine 
gun as compared with one of the latter in the model 1917. 
The latter tank had a mileage life of about 100 miles, while 
this new one is capable of more than 2,000 miles without 


major overhaul, and it is highly probable that this mileage 


The tank 


is powered by a 135 h.p. engine with 4 speeds, hence it 


will be exceeded through further development. 


possesses a high degree of mobility and is considered supe 
rior to any light tank known to be in the possession of any 
foreign power. 

The Medium Tank, Model 1921, has been redesigned. 
Its weight is approximately 23 tons and is powered by a 
220 h.p. special Packard engine which gives it a speed of 
12 miles an hour. The offensive power is considerably 
greater than the light tank, and its maneuver power and 
speed are much greater than the Mark VIII, 44-ton tank 
of war-time production, the service being equipped with the 
latter at the present time. 

The limitations of portable military bridges are, however, 
quite a factor in tank design, hence the development of a 
15-ton tank is now in process. A completed pilot tank has 
undergone a successtul shop test of more than 200 miles, 
while the speed was shown to be as high as 22 miles an 
hour. This machine is powered by a 300 h.p. engine and 
is armed with a new 3-pounder semiautomatic cannon in a 
combination mount with a caliber .50 machine gun in a 
revolving turret. The secondary armament consists of a 


37-mm. semiautomatic gun in combination with a caliber 
.30 machine gun, consequently this tank possesses a greater 
fire power than any of our tanks built to date. The crew 
consists of four men, one driver and three gunners. 

Unfortunately our service is at present provided with but 
a few tanks of the new types, but those we do have may be 
considered as being fully equal, and in many cases far su 
perior, to post-war tanks developed by other countries. 

The Christie convertible wheel-and-track tank is designed 
to operate on truck wheels over highways, while for poor 
terrain caterpillar tracks are applied over the wheels. Since 
an exhibition of this tank impressed the Infantry very tavor 
ably, the War Department has decided to purchase several 
for the purpose of putting it under both a technical and 
service test. This tank is to weigh not more than 15 tons 
and is to be armored and armed as a light tank. It will 
be equipped with a 330 h.p. Liberty tank motor which 1s 
expected to give it a speed of 40 miles an hour on wheels 
and 30 miles on its tracks. 

Other countries are, of course, mechanizing a portion of 
road 


Germany at armored 


the 


the Army. present possesses 
cars for the use of 
the 


However, several European countries are building tanks 


National Police, but they are pre 


Versailles from building tanks. 


vented by treaty of 
from plans prepared by German engineers and we may rest 
assured that nothing is being done in Germany to prevent 


preparedness for mass production should the occasion arise. 


|T will be well to look into what some tank enthusiasts are 
predicting or contemplating for the future. For example, 
we find in France advocates of tanks weighing 600 or mor 
Such a tank will limited in its 

bh 


application, and difficulties in shipment will have to | 


tons. necessarily be very 


¢ 


to ship it in sections, but 
} 


overcome. It is possible, of course. 


then an assembly plant must be prepared somewhere neat 
The 


monster ol 


the point of employment. target offered by a n 


sarily slow-moving this character we 


doubt lead to its early destruction if the enemy artillery ha 
not been silenced, and if he were silenced it rem: 
made ol the sc roll ry Tort 


ful as to what use could be 
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Our Coast 
Artillery in practice with 155-mm. guns with an average 


That such a target can be hit is not doubtful. 


fire of one round every 11 seconds and a range of 15,000 
yards made 27 per cent direct hits. This range is 2.84 miles, 
and if this monster tank makes a speed of 6 miles an hour 
it will travel 2.94 yards per second, hence 32.34 yards in 
11 seconds, surely not too far for a 155-mm. gun to begin 
registering. At 5,500 yards, and with night firing, the 
direct hits were 54 per cent, while a 3-inch gun battery 
made 68 per cent of hits at a range of over 5,000 yards, or 
g hits per gun. 

By referring to General Fuller’s “Future Warfare,” pages 
141-3, we find the following iliuminating picture: “A fleet 
which possesses command of the sea can normally steam to 
any point on an enemy’s coast line, and effect a surprise 
before a land force can be assembled to meet it, and this 
will remain good in spite of the airplane; for though the 
airplane may warn the enemy that a fleet is approaching a 
certain area of the coast, it will be difficult to say for certain 
opposite what point this fleet will anchor. 

“On arriving at the point selected, the difficulty begins; 
the ships cannot crawl on to the land, and the military 
forces to be landed cannot swim to the shore, and because 
of these limitations, the means adopted to transfer a mus- 
cularly organized army from mechanically propelled ships 
ee 9, The 


result of this in the past has frequently been (and in the 


is little superior to those used by Julius Caesar 


future will be more so, if the present military organization 
is maintained) that all surprise is lost, and that before the 
army landed can move forward it will be confronted by 
an enemy in superior strength. 

“T will now turn to the tank. A floatable machine has 
been constructed, and though it is still very imperfect in 
nature, there is no reason to doubt that, in a few years 
time, a trustworthy one will be produced. From our float- 
ing mechanical base, our ships, we launch our floating me- 
chanical army. This force propels itself ashore, crawls up 
to the beach and moves straight inland at a speed of 10 
miles an hour, and within 24 hours of landing is 150 miles 
within the enemy’s territories. Freed from railways, and, | 
will suppose, possessing one weeks’ radius of action, it can 
spread havoc in the enemy’s country, and, when threatened 
by a superior force, it can make for the coast line, possibiy 
several hundred miles away from its original point of land- 
ing, swim out to the fleet and reémbark. 

“I will imagine three or four such forces operating at dif- 
ferent points against an enemy, and some picture may be 


—— 


formed of the contusion resulting. Then I will suppose 
that whilst these raiding forces are disorganizing the ene. 
my's army, plans and command, as the Vikings disorgan- 
ized half Europe a thousand years ago, a determined inya- 
sion is launched at some vital point; it will be a difficult 
operation for the enemy to collect his disintegrated forces 
and meet it, even if these forces be mechanized.” 

I have been under the impression that in these modern. 
istic days Grimm’s fairy tales were to be considered a thing 
of the past, otherwise I am inclined to consider this state- 
ment as having been issued for advertising purposes, the 
same as when the “spectacular” tank was built in England 
to attract the attention of the public and the newspapers in 
order to obtain the support of the latter in spreading tank 
propaganda throughout the length and breadth of the land. 

If this cannot be assumed, then I am led to believe that 
the author had in mind the Republic of San Marino, pro- 
vided this were located on the shores of the Mediterranean 
or Adriatic seas, as the enemy to be thus attacked. For 
surely this enemy possesses no fleet or air service with which 
he can defend his coast line. If this fleet accompanying or 
conveying these sea-going tanks should have to fight another 
battle of Jutland before it could launch the tanks, would 
the answer be the same as the one in the above fable? 

It is true that the Vikings disorganized half of Europe 
a thousand years ago when the only resistance offered to 
their raids was by carls and serfs armed wth scythes and 
cudgels. If these same invaders dared to descend on San 
Marino they could probably exercise their will there today 
just as they did a thousand years ago in spite of some 1200 
Will all 


countries be in such a state of unpreparedness and dis 


armed (?) men which this republic might raise. 


organization as to allow the launching and inland raid of 
such a sea-going tank army? I hardly believe so, and there- 
fore trust that as far as we are concerned we keep our feet 
on solid ground and do not attempt to tread on air. 

The tank is a wonderful weapon when properly used and 
supported, and which was not usually done during the re- 
cent war, but this same war definitely proved that it had 
its limitations. It is therefore our duty to study this proper 
use and recognize these limitations, and not befog the pub- 
lic mind with reminders of tales told by the Grimm broth 
ers. War is too serious a proposition to allow of this, and 
it must be remembered that always in the past when firing 
power increased armor was produced to offset it, and vice 
versa. This proposition will hold good today and in future. 
(Part III will be published in the September-Ox tober issue.) 
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Taking the Profit Out of War 


Necessity for Central Control and a Fixed Price Pattern 
By Bernard M. Baruch 


Qn ISITE to each commodity committee of the Board 
was a War Service Committee—more fully described 
later in connection with the discussion of the organization 
of supply. These committees were the “war overhead” of 
each branch of organized industry—which branches fell 
into the same classification as the commodity committees 
They were usually composed of the leaders 


While 


of the Board. 
in the branch of industry to which each pertained. 


the war service committees 


through the whole fabric of industry by the commodity 
When 


sources, the power of the Board in the held of international 


committees. such study indicated new foreign 
economic strategy was immediately called into play. Some 
of the incidents of this administration were almost roman 
tic. We withheld Swedish iron from the Central Powers 
by buying it ourselves, persuaded Chile to disgorge nitrates 
by the discovery that her gold reserve was sequestrated in 


a Berlin bank, cajoled trom 





were purely voluntary on 
the part of each industry, 
no industry could afford to 
neglect their formation since 
they were the most efficient 
if not the sole method of 
organized representation at 
the seat of power and were 
thus quite as necessary to in- 
dustry as to government. 
Thus with organized de- : 
ae . issue. 
mand classified and represent- 
ed by membership on each 
commodity committee of 


the Board and organized 


supply classified and _ repre- 
sented by a war service com- 
mittee in daily contact with 
the Board, and with the 
powerful and searching 
power of the grand divisions 
of the each 


Board behind 


commodity committee—con . 
yer yt in succeeding issues. 
trol of both supply and de- " 





mand were. systematized, 


HIS 1s the concluding portion of the statement of 

Mr. Bernard M. Baruch recently made before the 
War Policies Commission. 
lished in the May-June issue of this Journal. 
quent to the presentation of his original statement 
and after other testimony by authorities on the sub- 
ject, Mr. Baruch again appeared before the Commis- 
ston and presented arguments in rebuttal. 
plemental testimony also will be published in a later 


The War Policies Commission is composed of heads 
of the Executive Departments of the Government and 
of members of the United States Senate and the 
House of Representatives under the chairmanship of 
Hon. Patrick ]. Hurley, Secretary of War. 
ance with Public Resolution No. 98 of the 71st Con 
gress, the Commission will recommend policies to be 
pursued in the event of a major war. 

Statements of other witnesses, 
Department plan as presented by Gen. Douglas Mac 
Arthur, Chief of Staff of the Army, will be published 


-EpITorR. 


Spain the mules she had re 
fused us by dangling betore 
her a supply of ammonium 


phosphate tor which she was 


The first part was pub- 


: starving, procured jute at a 
Subse- & | } 


reasonable price by threat 
ening to cease the with 
drawal of silver dollars from 
circulation 


our monetary 


This sup- which we had done to stabi 
lize Indian currency, etc. etc. 
It was a varied control and 
we were enabled to exercis« 
it solely because of the per 
economik 


fection ol organi 


zation which was erected on 
In acco} d- 


the principles here advo 
cated. 
[VDL STRIAL Control 


including the Wai tape! 
« Outside the Board. There 


were nine war administra 


tions outside the War Indus 
They will be 


tries Board. 


as their 





disc ussed here only 





sufhcient and complete. 

Conservation. The function and effects of conservation 
have been sufficiently described. The organization consisted 
in another division of the Board which surveyed the whole 
held of possibilities and instituted the studies that were 
necessary to arrive at decisions. The projects thus insti 
tuted as policies were perfected and executed through the 
commodity committees, which were able to move systemati 
cally on a broad front through the whole of organized in 
dustry and bring matters to conclusions with a rapidity not 
possible in peace-time administration. Here, also, regula 
tion once promulgated had the whole power of the Board 
behind it and was invariably effective. 

New Sources of Supply and Substitution of Uses. Enough 
has been said in desc ription of the commodity committees 
and the grand divisions of the Board to make clear, with a 
word, its other principal functions. 

Whenever shortages developed in any item there was im 
mediately instituted a searching study of substitution and 


new sources. These studies were carried out simultaneously 


functions contribute to the 
principle of economic administration here considered. 
(a) The Control of Money. 


exactly the theories here described tor the 


Money was controlled on 


control of other 


commodities. 

A capital issues committee was constituted and the sale 
of all securities in our money market was practically pro 
hibited without the approval of this committee. Such ap 
proval was given only when the purpose of the issue was 
for an effort or enterprise contributory to victory and con 
sonant with the policies here outlined. 

A War Finance Corporation was created to provide Fed 
eral finance assistance to essential enterprises. A moment's 
reflection will reveal the universal principle of the present 
suggestions at work here. The short supply was being ra 


tioned and allocated to essential uses. Priority was being 


Conservation was being practiced by in 


When 


given such uses. 
terdicting the use of money for nonessential uses. 
these other means were insufficient additional supply was 


provided by the War Finance Corporation. The net eftect 





















































ARMY ORDNANCE 





VoL. XII, No. 67 





is to: (1) Increase the available supply of money; (2) Pre- 
vent inflation by inhibition of competing, conflicting and 
wasteful uses; (3) Add strength and flexibility to our whole 
fiscal structure. 

What is the use of vain talk of drafting dollars when 
dollars can be made to serve every purpose of Government 
by the regulation of their use? 

This fiscal administration was carried on in such close 
relation with the administration of the Board and in such 
complete accord with, and support of, its policies that it 
might as well be considered as having been a part of the 
Board organization. 

(b) The Control of Man Power. To the extent that the 
interdiction or curtailment of less essential enterprises and 
the whole priority and conservation programs of the Board 
affected the supply of labor, that supply was in control of 
the Board. But the great central administration of man 
power was (under the selective service law) in the hands 
of the Provost Marshal General. 

The selective service law classified most of the able-bodied 
men of the Nation in the inverse order of their necessity 
to industry and agriculture and then made those in the 
advanced classes liable to selection for military service. It 
left key men in industry untouched, but it made great in- 
roads into the available supply of industrial labor. 

In practice the Provost Marshal General kept in close 
touch with the Board. He placed in deferred classes those 
groups of men who were employed in important positions 
in industries determined by the Board to be essential. Be- 
fore planning particular drafts he consulted with the Board 
to determine where to get them. 

But there was in the selective service law a provision pro- 
foundly affecting the labor supply which was not utilized 
until the Spring of 1918 when it first saw the light of day 
as the famous “work or fight” order. 

Even in the classes under the draft which were other- 
wise available for military service there were hundreds of 
thousands of able-bodied men who, by reason of their do- 
mestic relations or late numbers in the list prescribing the 
order of call, were deferred temporarily or completely. The 
work or fight order merely said to these men: 

“No matter what the grounds for your deferment may 
be, unless you are faithfully, continuously and usefully em- 
ployed in a capacity for an enterprise determined by the 
Government to be essential to the prosecution of the war 
your deferment will be cancelled and you will immediately 
be called for service with the colors.” 

I note that the joint resolution prohibits any considera- 
tion of the conscription of labor. We have heard a good 
deal of a slogan: “Draft every dollar, every thing and every 
The attempt to draft labor is as impossible and 
It has been at- 


man.” 
dangerous as the attempt to draft dollars. 
tempted several times in a small way in the war history 
of the country and it has never succeeded. Fortunately no 
informed and responsible authority ever advocated any gen- 
eral draft of labor. The ill-considered argument that has 
been advanced is: 

“If the nation goes to war as a unit—if the men who 
remain in industry are as much a part of the national war- 
team as the men who march with the colors—why should 


not the same principles apply at least to both of these 
Why should men in industry, in whatever capacity, 


cases? 


Te 


be rewarded by inflated war wages which they may accept 
or decline in their own discretion? Why should they not 
be drafted on exactly the same principle as soldiers?” 
That they should be inordinately rewarded is unnecessary, 
wrong and—under the plan here suggested—easily avoid. 
able, but not by drafting men to work for other men. A 
soldier serves the nation directly. There is but one master 
in the case, and that master is America. He serves to profit 
no one but the country as a whole. There is no distinction 
He enters an immemorial 


He is clothed, fed. 


between him and his comrades. 
status. His energy is not contractual. 
housed and attended. 

As long as our present industrial organization maintains 
industry is in the hands of millions of private employers. 
The employee therefore, 
Enforced 


It is operated for profit to them. 
serves in private industry operating for gain. 
and involuntary service for a private master is and has been 
clearly and repeatedly defined by our Supreme Court as 
slavery inhibited by the Thirteenth Amendment to the Con- 
stitution of the United States. 

If any such provision were made it might be used to 
break a perfectly justifiable strike and so at one sweep de- 
stroy all the social advance of our labor system in the last 
century. 

All this does not say, however, that men not under mili- 
tary discipline are free agents in war. The ‘Government 
Work there,” or “Work for Mr. 
A.” But it can say—as it did say in 1918: “Work or fight!” 


cannot say, “Work here. 


That principle was barely invoked, but it was and is capa- 
ble of immense expansion. The Government can specify 
classes of employment for which, in emergency, women, 
men without the draft age limits and men not fully capaci- 
tated for military service are sufficient. It can specify whole 
classes of employment which are not considered essential 
at all and, as we have seen, can say, “Every man not in 
military service—whatever may be his domestic or other 
circumstance warranting deferment or exemption—must be, 
usefully and faithfully employed in an occupation essential 
to the military purposes of the nation.” It can go much 
further. It can say that if a man be called and found unfit 
for military service but fit for other work in the essential 
lists, he must so employ himself or be cut off from rations. 
transportation, fuel and supplies. Also, in the organization 
of the nation, here considered, there is the force of public 
opinion more potent than any governmental compulsion. If 
our organization for the next war proceeds from the lessons 
learned in 1918, our man power will be so classified and 
organized that no man can shirk and show his face among 
his fellows. 

The draft of men for industrial employment is not only 
impossible. The work or fight 


method is a better way. It is compatible with our institu- 


It is wholly unnecessary. 


tions and far more effective than any chain gang or im 
pressment that could be invoked. 

There is no doubt that in any future major emergency 
there must be just such a control of human effort as has 
here been suggested. The productive effort of war must 
be very much greater than the productive effort of peace 
and it must be made at a time when the very cream 0! 
the country’s physical man power is being withdrawn by 
millions from productive effort. Such vast demands can he 
met only if everybody, without exception, goes to work. 
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Labor policy and industrial disputes were also under a 
separate “War Labor Policies Board” but a close integration 
through the Labor Member of the Board prevented any 
conflict in this respect. 

(c) War Trade Board. Complete control of exports and 
imports —indeed, of all war trade—is an absolute necessity 
to the success of the plan developed in this memorandum. 
It has a profound eflect on the world-wide economic strat- 
egy to which I have hitherto adverted. During the World 
War it was handled by a separate administration called the 
War Trade Board, but (as with the other such functions 
just described) it was all done in such close contact with 
the work of the Board that there was no conflict or lost 
motion whatever. 

The only point to emphasize in respect of this and the 
other war administrations mentioned below is that each is 
a necessary part of the perfected whole of war organization 
which is so necessary to make this country the very power 
ful unit which I have tried to picture here. As I have said 
centralization of the essence of war powers—1. e., comman 
deering, price fixing and priority—in the hands of one 
agency will synchronize and co6rdinate the efforts of all 
others whether they be formally attached to it or not. 

The other necessary war administrations were: Food, 
fuel, shipping and railroads. Enough has been said of the 
functions of each to make the entire picture clear without 
further repetition. 

So much for the organization of the central control agency 
—call it Industrial Strategy Board, War Industries Board, 
Administration of Resources or what you will. Briefly to 
recapitulate it consists of: 

I: 4 Chairman in whom is vested complete and final 
authority and responsibility, subject to appeal to the Pres 
ident. 

Il: The following divisions: 

(a) Priority (to determine preference of all uses); 

(b) Commandeering (to enforce all regulations); 

(c) Price fixing (to make or adjust price schedules); 

(d) Conservation (to regulate, prohibit or substitute uses 
and to discover new sources ol supply 3 
(¢) Commodity committees or sections. (These are in 
two groups under a raw materials and a finished products 
division. Each is a miniature war industries board for each 
one of the separate branches into which industry aaturally 
divides itself. They are the working points of the Board 
and are supported by all the powers of the Board.) 

III: Other War Administrations in close contact with 
the Board: (a) Food: (b) Fuel: (c) Shipping; (d) War 
Trade; (ec) Railroads: (f) War Labor Policy; (g) War Fi- 
nance and Capital Issues; (h) Provost Marshal General. 


DEMAND in time of war flows from the procurement 

agencies of (a) the Army, (b) the Navy, (c) the civil- 
ian population, (d) auxiliary agencies which arise in time 
of war. For example, in the late war there were the Allies, 
the Shipping Board and Emergency Fleet Corporation, the 
Red Cross, Salvation Army, ete. 

At the beginning of the war these agencies with procure- 
ment programs of such tremendous volume as had never 
been seen in the history of the world rushed into our mar- 
kets. They were absolutely uncoérdinated. The right hand 
knew not what the left hand did. They competed with 





each other on prices, for the use of facilities and for de 
livery. The result was a tremendous increase in price, the 
congestion of certain areas and certain factories beyond any 
possibility of eficiency and a general condition of chaos in 
industrial production which actually threatened the conti 
nuity of supply. 

The War Department alone maintained at first five, and 
toward the end of the war eight, separate procuring agen 
cies. The Navy had only one such agency and, generally 
speaking, all other procurement bodies had only one. The 
demands of the separate Allies were not well codrdinated. 

One of the first steps toward the elimination of waste, 
inflation, excess cost and confusion will be to insure that 
no such situation shall ever again develop in a future war. 

The War Department still clings to its plan of multiple 
purchasing agencies. They are prescribed by statute. While, 
in the opinion of most industrial observers the method is 
unnecessary, archaic and costly, there has as yet been no 
change and it is probable that change will be dificult. The 
War Department has attempted to codrdinate these activi 
ties by providing that no two of the War Department's 
agencies shall be utilized for the purchase of the same thing. 
This same theory was applied during the latter part of the 
war, but never with complete success and while it is prob 
able that important difficulties will be raised in another 
emergency by this system, I believe that they will be some 
what minimized by the steps the War Department has 
taken and the greater knowledge it now has of the trouble 
occasioned by its peculiar form of organization. 

The first necessity for eflective organization ot demand 
is the assembly into one central control agency (or the di 
rect control by one central authority) of the responsible 
head of each of the great procurement or supply agencies. 
To that central forum (which, as we have seen, and shall 
see in more detail, also controls organized supply) they 


must bring 


First: A general statement of their procurement pro 
grams in finished goods and also broken down into ini- 
tial estimates of their bulk requirements of such basic 
commodities as steel, wool, copper, etc. 

This is difficult not only in the early days of a war, but 
also during war, because of the rapidly changing military 
situation. Nevertheless it is necessary to make the best pos 
sible estimates to the end that the central planning agency 
may make preparation to provide the necessary raw ma 
terials and fabricating facilities. 

Second: That they bring to the same central agency 
currently during the entire period of the emergency the 
specific orders that they intend to place with industry. 


This is necessary because, in order to prevent competition 
and congestion of facilities, to insure that the manufacturers 
with whom such orders are to be placed shall have prompt 
and adequate supply of raw material, labor, power, trans- 
portation and sometimes capital, and to carry out other 
features of mobilization, the central agency must allocate 
these orders to particular facilities, fix the price to be paid, 
and insure the prompt provision of the necessary constituent 
materials. 

In actual practice the tremendous volume and variety of 
the things and types required by such orders is impossible 
of clearance by any one control unit. Industry groups itself 
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naturally into strata of commodities or cognate lines of en 
deavor. Thus there is a leather industry, an iron and steel 
industry, a chemical industry, a textile industry. Each pro 
curement division has a separate buying department tor 


have seen in 


each of these industrial groupings. As we 
the central control agency there is a commodity committee 
for each of these groupings. Each committee is composed 
of men of leader-caliber who are experts in the particular 
industrial stratum involved. In the War Industries Board 
the head of each governmental commodity procurement 
subsection actually sat on the particular commodity com- 
mittee of the Board in which he was interested. For each 
of these groupings in industry there was a so-called war 
service committee corresponding to each commodity com 
mittee of the Board. Each war service committee was com- 
posed of interested leaders of its branch of industry who 
were usually the principal figures in the trade associations 
of that industry. These men were intimately familiar w.th 


their particular branch of industry. They presented its 


problems promptly and were able to advise the correspond- 


ing commodity committee of the Board on all perplexing 
questions that arose. By bringing the heads of each pro- 
curement subsection into contact with the appropriate war 
service committee in the forum of the proper War Indus- 
tries Board commodity committee, organized “demand,” 
organized “supply,” and the governmental control agency 
were placed in intimate contact and coéperation. The 
method proved itself. 

In such contacts bulk requirements were determined and 
plans made to meet them. All particular commodity pro- 
curement programs of the Government and associated agen- 
cies were then codrdinated and synch:onized to the avoid- 
ance of conflict and the insurance of supply. Details of the 
application of the general principles discussed in this mem- 
orandum were practically all determined in this manner. 

It is not for a moment intended to say that this system 
functioned perfectly. Indeed it did not get into really effec- 
tive practice until the summer of 1918, but it did progress 
far enough to enable every informed observer to conclude, 
“This ts the way to organize demand and supply in an) 
future emergency and completely to avoid the folly, waste 
and loss of frenzied competition.” 

It must be remembered that the bulk of war-time re- 
quirements will still be for the civil population. This latter 
demand is not subject to organization and representation 
on the above plan. Nevertheless one of the prime pur- 
poses of war administration is to see to it that the public 
does not suffer unnecessarily. It follows that in all alloca- 
tions and priorities the chairman of the commodity com- 
mittee is the representative of the public. He constantly 
studies the public demand and every act of his is controlled 
by that necessity. 

While only the heads of grand divisions or commodity 
committees of the Board had the sole power of decision on 
any matter within their jurisdiction any of the procure- 
ment representatives had the right of appeal to the chair- 
man of the Board. As a matter of fact, there was only 
one appeal in the entire history of the Beard and that con- 
troversy was merely referred back and settled by agreement 
and without further appeal. 

The method here so sketchily outlined will be effective 


in any emergency for the organization of supply and de- 


———. 


mand and their complete control by whatever central agency 
it is decided to set up. 
Further organization of demand is accomplished by the 
integration of higher departments or officials of the various 
procurement agencies with the central control agency al. 
ready discussed. . 
For example, as active members ot the War Industries 
Poard itselt was an offcer of high rank from each the Army 
and the Navy. These men were in daily contact with all 
the problems of the Board. They participated in all its de- 
liberations and in its organization. They were part of it 
Similarly each principal procurement agency had respon- 
sible representatives sitting in all the grand divisions of the 
Board, and usually these men were the officials of those de- 
partments of the procurement agencies most directly inter. 
ested in the work of the grand division on the Board of 


which they were themselves members. 


S IME of the details of supply organization have already 
been necessarily stated here and there in the foregoing 
paragraphs. To recapitulate, under the guidance of the cen- 
tral control agency (and in the great war this was done 
through coéperation of the United States Chamber of Com 
merce) the various trade associations voluntarily create war 
service committees composed of leaders in each industry. 
These committees represent the industry in its contact with 
the central control. They provide for whatever further or- 
ganization or closer contact of companies within their in- 
dustry is necessary. The final result is that each of the 
different branches or strata in the whole of industry is or- 
ganized within itself and is represented in Washington by 
an appropriate war service committee. | 
If this sort of organization seems loose and impracticabk 
now it is simply because the war is 13 years away. We 
forget the great surge of enthusiasm and idealism whic 
engulfed our country in 1918. People were not seeking to 
obstruct government—they were grateful for any leadership 
which could show them the way to aid government. The 
sacrifice and devotion of American business men in the 
emergency is an unwritten history. Through the organiza 
tion of industry here suggested, competition was adjourned. 
Companies within each branch of industry pooled patents, 
trade secrets, facilities and resources. Only a telegraphic re- 
quest was ever necessary to bring immediately to Washing 
ton the busiest heads of the greatest industrial concerns in 
the country. Responses to any suggestion were instantane- 
ous and the final result was a solidarity and a codperation 
the effects of which remain in our industries to this day. 

Neither should the force of public opinion be overlooked. 
There was no shirking in that war and there will bz none 
in another war for the simple reason that nobody could lead 
this country into a war without aroused and enthused pub 
lic opinion behind him. 

The thought is often expressed, “If we can solve our in- 
dustrial problems in war by this method, why can’t we us 
the same methods in peace.” The answer is: Incentives 2 
peace are individual freedom and the hope of reward. In- 
centives in war are love of country, idealism and defense 
Wilson struck the 


keynote of the whole matter when he said: 


against a common danger. President 
“The highest and best form of efficiency is the spontan> 


ous cooperation of a free people.” 
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However harsh may appear the principles of control here 
announced it must be kept in mind that there was no 
harshness in their application. We regulated only where 
it was necessary to regulate in order to avoid contusion. 
Industry mobilized itself. The great bulk of accomplish 
ment must be credited to spontaneous enthusiasm and self- 


abnegation and not to artificial control. 


AS | have said, | do not tavor an involved statute at 
tempting to anticipate the requirements of another war. 
| think plans should be made and revised yearly. I think 
some steps should be taken to keep selected industrial lead 
ers informed of these plans so that when the principal actors 
in the 1918 mobilization pass from the scene there will be a 
nucleus ol personnel to take their places. I do not believe 
that we can go further. 

But for a very special reason | do believe that ther: 
should be one statute on the books, the very existence of 
which would be a constant warning to everybody that never 
again in America will any man make as much proft in war 
as he can make in peace. There need be nothing complex 
nor involved about it. Purely for purposes of discussion | 
have prepared a rough draft eliminating enacting clauses 
and formalities. It follows: 

“That, whenever Congress shall declare war or the exist- 
ence of an emergency due to the imminence of war, then, 
from and after a date prior to such declaration which date 
the President is hereby authorized and directed to determine 
and announce, it shall be unlawful for any person to buy, 
sell or otherwise contract for any service, right or thing at 
a higher rate, rent, price, wage, commission or reward than 
was in effect at the date so determined. 

“Whenever in the sole discretion of the President he shall 
determine that any maximum price, wage, rent, rate, com- 
mission or reward should be adjusted either upward or 
downward he is hereby authorized to make and proclaim 
such adjustment and such adjustment shall have the full 
force and efiect under this statute of such price, wage, rent, 
rate, commission or reward before such adjustment. 

“During the period of any war or emergency declared by 
Congress hereunder the President is authorized to de- 
termine, and by proclamation announce, what classes of 
public service, or of dealers or manufacturers of any article 
or commodity, shall be required to operate under licenses, 
to fix the conditions of such licenses, and to grant licenses 
under such conditions. After such determination by the 
President it shall be unlawful for any public service, dealer 
or manufacturer in such determined classes to engage 1n 
business without such license. 

“During the period of any war or emergency declared by 
Congress hereunder the President is authorized to determine 
the order of priority in which any manufacturer, dealer or 
public service in the United States shall fill customer's or 
other orders and after such determination it shall be unlaw 
ful for any such manufacturer, dealer or public service to 
fill such orders in any other order of priority.” 

There should also be enacted a general commandeering 
statute giving the President plenary authority in the usual 
terms to commandeer in time of war any manufacturing 
facility or any supplies deemed by him necessary to the 
successful conduct of war. 


In addition to some such statutes as these, the essential 





principles of the Overman Act (approved May 2%, 1918), 
should be reénacted authorizing the President in time of 
war to make such redistribution of functions of executive 
departments as he may determine. 

This is all the statutory authority that should be attempted 
in time of peace. Additional war legislation will, of course, 
be necessary but the presence of these statutes would be 
notice to the world that we will enter the next world con 
flict effectually organized and that we shall conduct it with 


out inflation and with no war pronts to any man. 


| AM no authority on constitutional law and | have con 

sulted none. But, | am familiar with the war-time dis 
cussions otf this subject and I also know the practical side 
of it. 

The whole structure of war-time control of American in 
dustry was built on the right of Congress to commandeer 
property in war. This government has always had this 
right, has frequently exercised it, and has never been denied 
it by the courts. It is plenary and subject to the sole con 
ditions of due process and just compensation. Certainly at 
no time during the World War nor—so far as | have ever 
heard during any war—has this Government ever been hin 
dered or embarrassed in war-time administration by any re 
striction on this constitutional power. While our regulatory 
power, built upon this right, was frequently used, the re 
quisitory power was seldom used. It served rather as a 
reservoir of persuasive force which proved amply sufhcient 
to provide prompt and general acquiescence in all Federal 
regulation of industry we ever found necessary to war 
administration. 

This brings us to the question of constitutional restric 
tions on the right to commandeer. The only ones I know 
are the “due process” clause and the Fifth Amendment: 
“Nor shall private property be taken for public use without 
just compensation.” 

Your resolution does not specifically direct that you in 
quire whether this provision should be repealed although 
there is a clear suggestion that you may have to consider 
that as the only way to eliminate war profits and equalize 
war burdens. For reasons I have fully discussed, | think-no 
such amendment is necessary. For further reasons, | think 
that the mere suggestion of such an amendment is unwise. 

I see only two possible purposes of a right in government 
to take private property without just compensation: 

(1) To provide funds for the prosecution of war. 

(2) To impress facilities for production or transportation 
on the theory that material things can be had with more 
speed or at less price or in greater quantity by Federal 
operation. 

Confiscation as a means of financing war. The total of 
our expenditure for the World War was $39,500,000,000. 
The nearest antecedent census estimate of total national 
wealth was $186,000,000,000 in 1912, of which only $1,400, 
000,000 was in gold and silver bullion. Real estate, plant 
and equipment (including railroads) was $141,000,000,000. 
Transportation systems (except railroads) was $10,000,000, 
ooo and all other forms of wealth (agricultural, manufac 
tured and mining products, clothing, furniture, carriages, 
etc.) Was $ 34,000,000,000. It is interesting to Inquire how 
the war could have been financed by confiscating any or all 


of these items. The $1,500,000,000 in hard money would 
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not have been a drop in the bucket if all had been taken. 
As to the seizure of physical properties their use for finance 
3ut who, under the patent threat of 
And since such 


would require resale. 
reconfiscation would buy such properties? 
capital levies would of course first reach the more liquable 
forms of wealth, who would have anything to buy them 
with? There may be an idea that seizure would never- 
theless finance war because we would simply take war ma- 
terial without paying for it. The error in this is that there 
for war 


is no considerable amount of material available 


under peace conditions. It has to be manufactured from 
resources. The bulk of all fabricated costs are labor 
We cannot conscript labor, therefore we would have 


There being no 


raw 
costs. 
to pay labor and that requires finance. 
available war material for seizure no one would expend his 
money to produce war material merely to have it seized as 
fast as he made it and without reimbursement. The whole 
idea is absurd. 

There has been a good deal of talk of drafting dollars. 
Even if there were ample constitutional authority there is a 
very cogent reason why that could not be done. Every man 
with fair warning that his dollars were about to be taken 
away from him and never given back would cause them to 
disappear with amazing rapidity on the first rumor of war. 
The experience of France and Germany in attempting to 
draw existing distributed supplies of gold into their treas- 
uries for war purposes clears this point. The gold went in- 
to stockings, baking powder cans and other convenient re- 
ceptacles and these into the ground. Panic-stricken efforts 
in every direction to avoid such confiscations would dis- 
arrange the whole fiscal structure of the country and adding 
to the general confusion and dislocation caused by invoca- 
tion of the broad principles of confiscation, would paralyze 
the country’s sinews of war at the outset. No project more 
destructive of adequate defense could be conceived. 

It is also pertinent to ask on what theory of assessment 
could such confiscation of property for financing war pro- 
ceed? If—as under the present theory of commandeering 
with compensation—the new idea would be simply that the 
Government should take the first property that came to 
hand arbitrarily and without equalization, we could have a 
complete subversion of the very purpose of all government. 
No such political system ever existed and there can be no 
question that such is not the purpose of the suggestion. If 
the thought be that government shall take equably from 
all those who own, it is simply a process of capital levy in 
the form of tax. Nothing in our war experience has ever 
indicated a necessity for this. No belligerent nation of the 
World War even at the limit of its extremity ever adopted 
the capital levy and it seems unnecessary to believe that the 
resolution intended such a thought in this connection. 

This Government has unlimited power of taxation in the 
fields allotted it by the Constitution—by income tax, by 
duties, imposts, excises and all forms of indirect taxation 
and by capitation or direct tax in proportion to census de- 
terminations. The power to tax is the power ultimately to 
appropriate and in this Nation it is sufficient to any current 
levy that ought (in prudent administration) ever to be 
assessed against any generation in any single year. 

I think I was the very first advocate of the plan to take 
the profit out of war and to make every man, dollar and 
thing bear an even proportion of the burdens of war. I hold 


—_ 


no brief of especial protection of wealth in war but my ex- 
perience tells me that the draft of dollars is quite as absurd 
and impossible as the draft of labor. For reasons elsewhere 
considered such wholesale impressment is both impossible 
and unnecessary, but in the considerations under this head- 
The fiscal strength of a nation lies not in 
The 


In order to 


ing it is crazy. 
what government owns but in what its people own. 
sinews of war are not dollars—they are efforts. 
produce things, money is necessary but it is not necessary 
that government own the money by taking it away from the 
people who do. Monetary wealth is potential productive 
capacity just exactly as a factory is and exactly as the factory 
capacity of the country must be administered, rationed and 
controlled for war purposes in order that the vastly increased 
demands of war may be met and, at the same time, that the 
normal requirements of the civil population be not denied, 
so must wealth be similarly administrated, rationed and 
controlled. The method of doing this has been fully dis- 
cussed. There is no more reason to confiscate wealth in 
order to make it work for government than there is reason 
to confiscate factories for the same purpose. Simply put it 
to work where it will best serve the public good. 
Confiscation of facilities as a means for insuring produc- 


think 


that confiscation of productive facilities promises a more ef- 


tion. The “draft everything” proponents seem to 
fective use of them in the interests of goverriment and for 
the purposes of war. During the World War, government 
had power to commandeer factories and to operate them 
under bureaucratic direction. I do not recall a single im- 
portant industrial enterprise that was thus taken over. This 
does not mean that the use of the power was never advo- 
cated. On the contrary it was seriously urged in respect of 
a great industrial plant which was thought by some not to 
be giving full codperation to its government. The pro- 
posal split on the rock of this argument: 

“Who will run it? 


fit to take over its administration? 


Do you know another manutacturer 
Would you replace a 
proved expert manager by a_ problematical mediocrity? 
After you had taken it over and installed your government 
employee as manager, what greater control would you have 
then than now? Now you can choke it to death, deprive it 
of transportation, fuel and power, divert its business, 
strengthen its rivals. Could any disciplinary means be more 
effective? If you take it over, you can only give orders to 
an employee backed by threat of dismissal and with tar less 
effect than you can give them now. Let the management 
run the plant and you run the management.” 

The industrial pattern of the United States is a delicate 
mesh of interrelated strands. It has been evolved in response 
to the needs of the Nation and under natural economic law 
but dimly understood. It is a sensitive living organism and 
the injection of arbitrary and artificial interference could be 
attempted only at the risk of starting a sequence of up 
heavals, the ends of which no man can foresee. To approach 
it, on the advent of war, bearing in one hand demands for 
a vast stepping-up of output and a heavy draft on its man 
power, and in the other, a broadaxe of governmental con- 
fiscation with which to wreck its vitals—is no way to win 
a war. 

There should be no constitutional amendment not only 
because it would be unwise and destructive but because it 1s 
wholly unnecessary. (This concludes Mr. Baruch’s statement.) 
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Antiaircraft Gun Control 
Part II: Description of the Sperry System 


By Roswell 


HE methods by which the essentials of antiaircratt gun 
pride are met by the Sperry system are outlined in the 
following description by giving a brief review of the com 
ponent parts of the gun-control unit; by offering a few 
typical examples of the methods of mechanical computation 
employed; and by presenting a step-by-step outline of the 
manner in which these mechanisms work together to auto- 
matically compute the gun angles and fuze settings required. 

The central element in the Sperry system is the data com- 
puter, an automatic computing mechanism provided with 
telescopes for tracking the target and equipped with the 
necessary controls for introducing ballistic settings; making 
corrections as a result of test shots or observation of the 
target under fire; supervising and controlling the automat 
operation of the computing mechanism. 

Electrically connected to the computer is the height finder, 
a stereoscopic range finder designed to measure the altitude 
of the target and to transmit it to the computer. 

The computer is connected to the battery of guns by an 
electrical data transmission system. The computer ts 
usually operated from the mobile trailer which is used to 
transport it while on the march. 

The methods which have been evolved for mechanically 
carrying out the prediction oi the future position Of an alr- 
plane target, and applying the ballistic corrections neces- 
sary to insure accurate fire on that target, are the result of 
a long period of study conducted by the Sperry organiza 
tion and its collaborators in the Ordnance Department and 
Coast Artillery Corps of the United States Army. <A de 
tailed description of the mechanical methods used to ac- 
complish what would be a very complex mathematical prob 
lem, if carried out by ordinary manual methods of compu 
The tol 


lowing description is therefore limited to the essential ele 


tation, would be far too lengthy for these pages. 


ments of the mechanism and the mechanical principles upon 
which those elements are based. We can thus give the 
reader a clear idea of the functioning of the system free 


from the confusion of details. 


MENTION has been made of firing tables, which supply 

certain normal values, such as superelevation or time of 
flight to the ballistic solution. Other tables also are used for 
ascertaining the various corrections needed for wind, muzzle 
velocity, air density, and drift. 

Each of these tables shows the required value for a given 
angular height of the target and for a given horizontal 
range. And each of them can be transferred to a cylindri 
cal cam (Fig. 1) which is rotated in accordance with the 
angular height (A) and is shaped to lift a cam follower (F) 
the required amount when the cam follower’s position along 
the length of the cam is determined by the horizontal range 
of the target. 


For instance, let us assume that one of the operators of 


ee 
*Assistant to the Vice-President, Sperry Gyroscope Com- 
pany, Inc. 
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the computer has positioned the telescope, which tollows 
the target in a vertical plane, “on” the target and is follow 
ing its movements—moving his telescope as the angular 
height of the target increases OF decreases. 

The future angular height calculated by the computer will 
position among others—the cylindrical cam which is gradu 


ated to give normal superelevation. The tollower on this 


YY 












Fig. 1. The Mechanical Firing Table. 


cam (F) is being moved along the length of the cam by an 
operator who is “feeding back” into the computer the 
future horizontal range (R) of the target as already com 
puted in the computer. The lift of the cam will give the 
required normal superelevation (S) for any angular height 
and horizontal range of the future position of the target. 

There are eight of these ballistic cams in all, each of them 
positioned by the angular height and horizontal range of 
the future position of the target. One of them gives the 
normal superelevation, one of them the normal time of 
Hight, and the others apply the corrections for wind, muzzle 
velocity and air density and drift which are also “set-into” 
the machine from the outside or determined by other el< 


ments of the computer. 


\\V! 1EN the various required values are obtained from the 

ballistic cams, it is necessary to combine them by addi 
tion, subtraction, multiplication, or division, in order to be- 
gin to “flow” together the data which will eventually pro 
duce corrected gun angles and fuze settings. 

In some cases ( Fig. 2) it is necessary to take a result, as 
expressed by the lift (L) of one of the cams, and convert it 
either into a positive or negative value representing some 
fraction of the lift. This is done by having the cam fol 
lower move a lever (A) forming an inclined plane, from 
which a proportion of the entire lift can be taken off by a 


second follower (C) resting on the inclined plane. 
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If the lift is taken off between the cam and the fulcrum 
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the familiar combination of gears used in the rear axle of 
of the lever (position B) the result (R) is positive and is an automobile. The differential consists of two gears, which 


directly proportional to the distance (X/3) of the follower receive two positive or negative movements which are to be 





























Pig. 2. The Proportional Lcvez. 


(C) from the fulcrum (F) of the lever as compared to the 
Or if it takes the lift from the 
lever on the side of the fulcrum away from the cam (posi- 


length of the lever (X). 


tion D) the result will be negative and will also be propor- 
tional to its distance from the fulcrum. 

If it is desired to take two such “lifts” and combine them 
in any proportion the two movements can be transmitted to 
a loose connecting bar (Fig. 3) and the-resultant lift taken 
off at any point on the bar, depending on the proportion 
desired. 


























Fig. 3. Combination of Two “Lifts.” 


A combination which is used more frequently in the 
Sperry computer, however, and which represents the next 
step in the typical ballistic movement which we have out- 
lined above, is that requiring the combination of three 
values. 

Suppose, for instance, that it is necessary to combine the 
corrections for (1) wind and (2) muzzle velocity with (3) 
normal superelevation which has already been determined. 
This is done by using a lever (Fig. 4) which is similar to 
an equilateral triangle; transmitting the lift of the three 
cams to the three corners of the triangle; and taking the re- 
sultant from a point at the center of the triangle—this re- 
sultant will be directly proportional to the combined lift 
of the three cams. 

It is also possible to take two values and add or subtract 


them by the use of a differential gear (Fig. 5) similar to 





Fig. 4. Combination of Three “I.ifts.” 


added or subtracted, and transmit their movements to z 
free-moving set of gears at right angles to them. These 


free-moving gears in turn impart their collective movement 
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Fig. 5. Differential Gear (Combination of Two Functions). 


to an “output” pinion which carries the shaft on which the 
free gears revolve. 

These mechanical movements, in various combinations, 
are all that are needed to ascertain, transmit, or combine 
most of the data involved in the various solutions. How- 
ever there is another important type of mechanical element 
which enters into many operations, especially those in- 


volved in the prediction cycle. 


BY the use of various combinations of levers and slides, 

moved in accordance with the operators’ telescopes 
which follow the movement of the target in the horizontal 
and vertical plane, the actual movement of the target 1s 
mechanically reproduced on a small scale within the com 
puter and the desired angles or speeds can be measured 
directly from the movements of these elements. 

To take a typical case of mechanical reproduction, let 
us assume that we have obtained the future horizontal 
range of the target and also have the height of it, from 
which we wish to obtain the quadrant elevation of the 











‘le of 
vhich 


to be 


to 2 
hese 
nent 


). 


the 


Ns, 
ine 
DW- 


ent 


les, 
pes 


ital 


m- 


red 
let 


m 


he 





JULY \UGUST, 1931 


ARMY ORDNANCE 





suns (Fig. 6). Two graduated slides (R and S) are used 
fo) < < 


to position a lever (L) which might be imagined to repre- 
sent the angle of sight to the future position of the target. 


The lever is pivoted at a point (P) which represents t! 


1¢ 
gun position. Its outer end is moved in accordance with 
the intersection of the slides, one of which represents an 


altitude scale (A) and the other being a future horizontal 
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Fig. 6. Mechanical Reproduction of Movement of Target. 


The angle of the lever positioned according to these 
height and range scales will equal the future angulai 
height (H) of the target, which is then combined with the 
normal superelevation and the necessary corrections and the 
final result is the quadrant elevation for the guns. 

Since these elements and others similar to them are ac 
tually reproducing the position or movement of the target, 
it is sometimes necessary to measure the rate of movement 
of one of them. 

When the operators are “tracking” the target, its move 
ment in a horizontal plane is transmitted to slides, which 
move within the computer on a reduced scale at a speed 
equivalent to the speed of the target along the two reference 
axes. This speed is unknown and it must be reduced to a 
definite value before it can be used as a basis for accomplish 
ing the prediction. This value, in yards per second, in this 
case, is obtained by comparing the speed of the slide with 


the speed of a constant speed spring motor. (Fig. 7). 











Fig. 7. Determining the Speed of the Target. 


The slide (S) representing the movement of the target 


(1n relation to one of the axes) transmits its motion to a dia! 


(D). The constant speed motor (M) transmits its speed, 
through a ball carriage (B) which is really a friction trans 
mission, to a ftree-moving cylinder, which transmits its 
movement to another dial (D1) concentric with the first. 
When the movements of the two dials are made to coin 
cide by the operator moving the ball carriage and matching 
the speed of the dials, the relative posiuon ol the ball car 
riage can be read off on a scale which is calibrated to indi 
cate the speed in yards per second. 

A definite rate has been determined, and a definite time 
has been established by the ballistic and correction cams. 
This rate and time must now be multiplied together to in 
dicate the future distance along one axis of the prediction 
mechanism. When this distance is determined along each 
axis, two reference points are established which locate the 
future position of the target. 

One method of accomplishing mechanical multiplication 
is based on the proportionate movement of two slides and 
a lever (Fig. 8). -One slide (A) is moved according to th 
time of flight (T) obtained from the ballistic elements. The 
lever (B) which has a fixed fulcrum (C) is positioned ac 
cording to the speed of the target along one reference axis. 
The “time slide” and the “speed lever” together position a 
distance slide (D) which indicates the distance (X) to the 
future position of the target, along one reference axis, on a 


reduced scale. 
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Fig. 8. Mechanical Multiplication. 


"THERE is another mechanical element used in the Sperry 
computer which makes use of mechanical principles which 
are not typical of the entire machine. This is the wind 
resolution mechanism which is the only device that departs 
from simple arithmetic or simple mechanical reproduction. 
When fring begins, the gunner obtains from the meteor 
ological section accompanying his battery the direction and 
velocity of the wind. Since individual corrections must be 
made for “head and follow wind” and “cross wind,” this 
wind direction and velocity must be resolved into its com 
ponent velocities in accordance with the direction of fire 
and the “cross wind” direction at right angles to it (Fig. 9) 
If one imagines a compass card (C) with the north and 
south axis pointing in the direction of fire (F) of the guns, 
it will be evident that if the wind is blowing directly from 
the north it will be entirely “head wind.” However, as th 


wind changes to the East, it will have a larger and larget 


ior tly 


component of “cross wind” until, as it approaches direc 
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from the east it will have become entirely a “cross wind” 
and will have no “head wind” component. 

By calibrating such a card in accordance with a standard 
wind velocity, the varying components of head wind and 


cross wind are exactly proportional to the sine or cosine of 


a right angle triangle formed by a radius arm (R) pointing 
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Fig. 9. Wind Correction Mechanism. 





in the direction of the approaching wind (A), the other 
side of the triangle being the North-South or East-West 
line. If the intersection of two slides (X and Y) is posi- 
tioned on this radius arm, in accordance with a scale indi- 
cating wind velocity (W), their position will bear a direct 
relation to the sine or cosine of the angle formed by the 
radius arm and the North-South or East-West line and can 
be used to express the degree of component head wind 
(HW) or cross wind (CW) which is set into the machine. 

The wind direction and velocity is set into the machine 
by dials and positions the radius arm, which in turn posi- 
tions the cross-wind and head-wind slides. For purposes 
ot mechanical simplicity, two radius arms are used, one for 
head wind, and one for cross wind, but the movement of 
the slide on the radius arm and its consequent indication of 
the wind correction is identical in principle. 

One other distinctive feature of the Sperry computer 
which should be mentioned at this time—although it is not 
an actual method of mechanical computation—is the use of 
manual servo-motors. 

In many cases where results are obtained by individual 
elements in the cycle of computation it is necessary to “feed” 
these results back into the mechanism or to transmit them. 
When mechanical methods are employed, it is necessary to 
use some form of “servo-motor” and electrical servo-motors 
are used to a limited degree for “feeding back” data into the 
computer. 

It has been found in many cases to be much easier to rely 
on a group of operators who fulfill no other function than 
to act as servo-motors. 

This method is used, by providing concentric dials on 
which it is only necessary for the operator to “match the 
pointers” by moving the handwheel under his supervision. 


—— 


One dial indicates data from the computer or from other 
instruments, the other dial indicates the operator's move- 
ment of the handwheel in synchronizing the movement or 
position of the two pointers. This operation can be me- 
chanically pertormed by the operator under rigorous active 


service conditions. 


ONE of the most important elements in the Sperry system 

is the electrical system for transmitting the computed 
gun angles and fuze settings from the computer to the guns, 
In earlier gun-control developments difficulty was experi- 
enced with “step-by-step” transmission systems, which. re- 
quired very careful synchronization whenever the system 
was set up in the field, and were susceptible to errors and 
breakdowns which cannot be tolerated under the rigid re- 
quirements which have already been set forth. 

Theretore we have standardized on the use of a self-syn- 
chronous, alternating current, induction system, with two 
speeds ol transmission, which does not have to be synchro- 
nized in the field and is generally well adapted to the de- 
mands of field service, although it is somewhat more ex- 
pensive than other types of transmitters. 

The source of alternating current, a motor-generator op- 
erated by a storage battery, is connected to the held of a 
motor in the transmitter and to the field of a similar motor 
in the receiver. Moving in these fields are three-phase 
armatures which are connected by slip rings to a three-line 
transmission cable connecting the transmitter and receiver. 
When the armature in the transmitter motor is positioned 
by a mechanical movement in the computer, it sets up a 
“phase relation” or change in the held circuit which causes 
the armature in the receiver mounted adjacent to the azi- 
muth or elevation control of the gun to assume a similar 
Any movement of the shaft in the transmitter 
A ver- 


position. 
causes a corresponding movement in the receiver. 
nier effect, introduced to insure very close accuracy in trans- 
mission, is obtained by using two speeds. There are two 
transmitting motors for each movement in the computer 
which must be transmitted, one of them moving at the 
actual speed of the shaft expressing computed data, and the 
other geared to make 64 revolutions for each revolution of 
the data shaft. 

The receiver motor connected to the “one speed” trans- 
mitter has its stator connected mechanically to the gun, so 
that the one speed dial connected to the armature of this 
motor is “zero reading”; that is—when the dial points to 
zero the relative position of the stator and the armature 1s 
such that the gun is positioned according to the angle 
transmitted. 

The accuracy of this two-speed transmission is such, that 
when the gun pointer gets a zero reading on the one speed 
dial and matches the pointer on the 64 speed dial, the gun 
is positioned to within 4 of a mil or less than 1 minute. 

If it is desired to make the guns mechanically responsive 
to the data transmitted from the computer without the use 
of the operator acting as a manual servo-motor, it is pos- 
sible to fit mechanical torque amplifiers to the elevation 
and azimuth gear of the guns and control their positioning 
automatically. In this case a slightly different type of trans- 
mission system is used to control the movement of a 1 h.p. 
motor, which operates the gun through the torque ampli- 
fier. (To be continued in the next issue of this Journal.) 
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Shop Planning at Watertown Arsenal 


Production Methods Used in the Manufacture of Ordnance 
By Thomas K. Vincent* 


HE idea of planning production work must be as old 

as civilization, to have existed with so many antiquated 
precepts still in force. We can picture Noah in the days of 
the Ark with primitive stop watch in hand, penning route 
sheets and checking time cards with the sun dial. The 
pyramids must have been built on a production basis, and 
probably the stones were prepared on a piece-work basis, 
slaves taking the place of machinery and overseers of the 
same representing the 20th century workman. However, 
the Scripture is silent concerning the details of the methods 
then in vogue. This is well, as possibly some of the so 
called pioneers of planning would find that their methods 
were in satisfactory operation years before. Recorded plan- 
ning systems are of comparatively recent origin and in our 
country the monumental investigations of F. W. Taylor 
stand out as the Magna Carta of ordnance industrial 
management. 

The system in vogue at the Watertown Arsenal, with 
particular attention to the Scaceast Carriage Department, 
embraces some of the early axioms of planning. These do 
not go back to the days of the pilgrim fathers, but wher« 
such apparently obsolete ideas are kept in use, they have 
stood the test of expediency and _ necessity. 

The type of shop found at the average manufacturing 
arsenal, such as Watertown, is hybrid in character. It is 
neither a job shop, a production shop nor an experimental 
shop, but is in effect a combination of these three, in varying 
proportions of each. If any one term were to be selected to 
describe such a shop, it would be the term job shop. 

A production order in such a shop would be any order 
for more than one of an item of ordnance. In time of 
peace, production orders are limited; the majority of thos« 
received are for repair parts for Field Service or for parts to 
replendish Field Service stocks at the issuing depots. At 
the Watertown Arsenal considerable experimental work is 
carried on for the laboratories, and parts are made and 
repairs carried on to keep the plant equipment up-to-date. 

In the case of so-called production orders, the arsenal 
receiving the order must compete with other arsenals simi 
larly equipped to do the work. In order that the arsenal 
may be awarded the work, it must guarantee speedier de 
livery or cheaper costs or both. It can be seen that the 
sustaining orders for the arsenal are of the type peculiar to 
that arsenal, and that the manufacturing orders are eventful 
in their appearance. These are much sought after by the 
competing arsenals. 

To bid successfully for work, complete and accurate cost 
records must have been maintained on all work previously 
done by the arsenal. Accurate estimates must be given, 
based on known experience. This gives us the clue to the 
basic reason for any planning system, that is, costs. 

“The Administrative Regulations governing the Industrial 


al . 7 ‘ 4 ‘ ‘ 
In charge of the Planning Section, Seacoast Carriage De- 


partment, Watertown Arsenal, Watertown, Mass. Captain, 
rdnance Department, U. S. Army. 





Activities at Establishments of the Ordnance Department, 
United States Army,” or as it is more tersely and habitually 
referred to, “G. O. 3,” provides for such a cost system and 
in detail outlines the methods of keeping it. In less detail, 
the elements making up the costs are covered, with a 
sufficient complement of forms provided for obtaining these 
costs. It may be said here that the Watertown Arsenal 
operates in accordance with the provisions of G. O. 3, and 
any seeming deviations are the result of interpreting the 
While G. O. 2 


appears to have been written with Watertown Arsenal as 


order in the broad manner intended. 


a model, this is true only in part, as Watertown has had to 
adapt its methods to fit G. O. 3, in the same manner as any 
other arsenal. So much for preliminary explanation of 


rst causes. 


(,ENERAL Order No. 3 is a ponderous tome and one look 

at its forbidding exterior would hardly entice one to 
investigate its contents. For the benefit of the uninformed, 
the steps taken within the arsenal up to the point of shop 
planning will be briefly outlined. 

The arsenal receives a requisition from another arsenal 
or trom the Office of the Chief of Ordnance calling for the 
manufacture of some item or items of ordnance equipment. 
This requisition is accompanied by a procurement authority, 
which is really a letter of credit on the United States Treas 
ury for the amount of money necessary to do the job. On 
this authority an expenditure order is written, which quotes 
the authority and briefly outlines the job in general terms. 
Addenda to this expenditure order are issued from time 
to time giving the details, such as the number of the 
drawing for each part, changes in procedure, etc. These 
expenditure orders and addenda are furnished to all persons 
and departments interested. The cost division, engineering 
division and planning division are always furnished copies 
of all expenditure orders and addenda. The planning 
division must be differentiated from the planning section. 
The former is a central planning division and functions as 
a general planning organization for the whole arsenal. This 
division also prepares ail lists of parts and materials. The 
planning section, which will be explained in detail later, 
functions for a particular department only. The planning 
division, upon the authority of the expenditure order, pre 
pares lists of parts and materials from the drawings of the 
parts to be manufactured. These lists show the materials 
to be used in the manufacture of the parts, and serve to 
guide the purchase division, in purchasing the material, or 
the stock section in furnishing the material from stock. At 
the same time stores issues are made up covering the ma 
terial, to be later used as receipts to the storehouse from th« 
shops for the issue of the material. At this time, copies oi 
the lists of parts and materials are furnished to all depart 


The stores issues are not furnished t 


ments concerned. 
these departments at this time, but are held in the planning 


division until the materials have been received at the stort 
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house and have been accepted. The list of parts and ma 
terials is the actual authority for the department to proceed 
with the work, and is the basic form for our shop planning. 
The list of parts and materials is always accompanied by at 
least one copy of each of the drawings listed thereon. 

The planning section consists of the officer in charge, 
route sheet clerk, rate setter, control clerk, dispatcher and 
job time board clerk. In addition a part-time clerk is oc- 
cupied with the filing and classifying of drawings. These 
clerks all function in conjunction with each other and 
directly under the of- 
ficer in charge. The 
qualifications for each 
of these positions is 
quite high. The route 
sheet clerk and _ the 
rate setter must be 
men of wide experi- 
ence as machinists and 
must have a thorough 
knowledge of modern 
shop methods. These 
men are key men, the 
whole planning system 
revolving around them. 

When the blue prints and lists of parts and materials for 
an order are received in the shop office, the file clerk files 
the drawings temporarily. When the route sheet clerk is 
ready to study a job he procures the blue prints of the parts 
making up the job and examines them in conjunction with 
the material to be furnished, as shown by the list. Based on 
his own knowledge of the shop limitations and equipment 
and on his own experience he breaks down the manufacture 
of each part into the essential opzrations. He decides what 
jigs, fixtures and special tools are necessary. He also provides 
for inspections when necessary to insure that the require 
ments of the drawings are met. In all this work he has 
the added counsel of the shop superintendent and the fore- 
man. All this information is placed on the route sheet, 
which, at this time, is prepared in long-hand and in rough 
dratt only. Upon completion of the rough draft of the route 
sheet, it is sent to the rate setter for establishment of rates 
and estimated time of each operation. 

The rate setter further breaks down each operation into 
the essential movements, assigning a time for the perform- 
ance of each movement. The total time of these movements 
represents the estimated time of performing the operation. 
The difficulties of the rate setter in a Government plant are 
manifestly greater than in a commercial plant. By statute 
the Government is prohibited from conducting time studies 
as a means of setting rates. Therefore the rate setter must 
draw on his experience and the records he has of actual 
performance on similar operations previously done in the 
shops. He may use the time as shown by the job card for 
a previously completed job as a guide. It is the practice at 
the Watertown Arsenal to add one-third to the estimated 
time and the product of this increased time and the hourly 
rate of the class of machinist tenatively assigned to the job 
gives the piece work price for the job. As a check on the 
rate setter the total estimated time on all jobs in the shop 
is compared with the total actual time taken for the same 


jobs for each accounting period. It is remarkable how close 





The Planning Control Room at Watertown Arsenal. 


the estimated time will check with the actual time, con- 
sidering the wholly theoretical method of arriving at rates, 
The studies of each operation are entered upon instruction 
cards for permanent file and reference and these cards are 
approved by the shop superintendent before the rate and 
time becomes officially set. 

The rough draft of the route sheet, with the estimated 
time and rate for each operation inserted, is sent to the 
typists for copying in final form. At the same time job 
cards are made out in triplicate for each operation. The 
original and duplicate 
job cards are similar, 
whereas the triplicate 
differs slightly in form, 
being an_ inspection 
and move card. Thus 
inspections and moves 
do not appear as 
separate operations, 
but as part of some 


other operation. 


UL PON receipt of the 

finished route sheet 
and the job cards the 
control clerk files the route sheets in numerical order in 
loose-leaf binders and places the job cards in “hold” filles 
awaiting the receipt of the material from the storehouse. 
Upon receipt of the material, the job cards are taken from 
the “hold” file and are distributed in the job card rack. 
This rack consists of a number of three pocketed sections, 
one section for each machine or process to which an opera- 
tion is assigned. The job cards, in triplicate, for all opera- 
tions except the first, are placed in the rear pocket of the 
section for the machine to which they pertain. At this 
time the first operation is available to the shop, and 1s 
so indicated on the route sheet by the control clerk. The 
duplicate copy of this job card with a blue print of the 
drawing required is sent to the gang-boss having jurisdic 
tion over the machine on which the operation is to be 
performed. The original and triplicate copies of the job 
card are placed in the middle pocket of the section for 
the machine to which the operation pertains. When the 
job has been given to a workman and has been com- 
pleted, the control clerk indicates the completion of the 
operation on the route sheet. If there is an inspection 
called for the material is sent to the inspector, using the 
inspection and move card as authority. If there 1s no 
inspection, the move card is given to the move man with 
instruction to move the material to the next operation 
which is posted as available by the control clerk. To do 
this he indicates the fact on the route sheet, at the same time 
transferring the job cards from the rear pocket to the 
middle pocket of the section in the job card rack. The 
duplicate with a blue print is sent to the gang-boss, a dit 
ferent gang-boss in all probability this time. These gang 
boss cards are for the purpose of acquainting the gang boss 
with the work coming to his section, and allowing him to 
get the necessary tools, fixtures, etc., prepared in time to 
proceed with the work when the job card is issued to 
the workman. 

The dispatcher assigns the jobs to the workmen. A work 
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man in completing his job presents his job card to the dis- 
patcher who stamps the time of completion on it. At this 
period he gives the workman a job card for a new job, 
stamped with the time of starting the job. The deter 
mination of what job to give the workman will be taken 
up later. The original job card is always stamped and 
given to the workman. At the same time the triplicate copy 
is stamped and placed in the front pocket of the section 
pertaining to the machine. This serves notice that this 
machine is busy, the name and number of the man working 


on it, the job, and when he started. 


‘THE details of the planning system just described do not 

difler greatly from those used in any commercial plant. 
Any system must plan or estimate the requirements of any 
work assigned to its organization. The diflerences up to 
this point are those of detail only. In a commercial plant, 
it is necessary to show profits, and all regulations for the 
guidance otf such shops are those made by the shop itself. 
If it is uneconomical to carry on certain procedures, as not 
warranting the expense of so doing, it is an easy matter to 
dispense with the procedure. This is not true with a 
Government plant, as the requirements of statute and regula 
tions are to be lived up to and cannot be changed or dis 
pensed with by any such simple means. For that reason, 
the system of planning in use at the Watertown Arsenal 
may appear to be quite detailed, but this detail is necessary. 
The raw materials from which the finished product is made 
must be accounted for in all stages of completion. Any 
losses or spoilage must be disposed of in accordance with 
regulations established for that purpose. To justify the 
requirements of these regulations, it is necessary to know 
the facts in each case, as there is no profit and loss account 
into which such losses can be placed. It has been found from 
experience that the information gained is well worth the 
cost, and it may be said that an apparently unwieldy “red 
tape’” system, more than pays its way. 

A system which stopped at the point of merely accounting 
for what is being done, would hardly be classified as a 
planning system. All that has been described up to this 
time is routine in itself a mere record-keeping of past 
performance. Planning implies future occurrences, and the 


real planning will now be taken up. 


THE job card rack described above distributes the work 


to be done on each machine, to that machine. The 


number of job cards in each section indicate that there are 


The Planning Board Showing the Operations Assigned to Each Machine and the Time Allotted to Each Operation. 


a definite number of operations to be performed on that 


machine. It does not, however, give any hint as to the 
length of time the machine will be occupied with those jobs, 
unless one takes each job card, computes the total time for 
that operation and totals up the time for all operations. 
This is not a very quick method. Also there is no way 
of telling whether this machine can be kept busy con 
tinuously on the jobs assigned to it, as prior operations may 
hold up the receipt of work to that machine. In our shops 
there are about 200 machines and processes to which an 
operation may be assigned. With a force of about 100 men, 
some of whom are doubled up with other men, when the 
double shift is in operation, the question of which job to 
give to a workman, with so many to choose from, is not 
answered by the job card rack. It is necessary that the men 
and machines be kept busy working on work most urgently 
needed. This calls for a more detailed study of each opera 
tion and the codrdination of these operations so as to present 
a complete picture of all of the work assigned to the shop. 
This is a big order, and we feel at the Watertown Arsenal 
that we have a method which most nearly satisfies the 
requirements. 

In the planning section are two large boards about eight 
feet long and five feet high. Each board is divided into 
sixty vertical divisions, by longitudinal slots, about '-inch 
wide. Each board is divided longitudinally into 78 equal 
divisions. Each of these 78 divisions represents an eight 
hour working period. Each vertical division or slot rep 
resents a machine or process, and it is possible to show the 
activities of 120 machines, which covers the more important 
machines in the shops to which work is assigned. The 
function of the boards is to show graphically, the operations 
assigned to each machine, with the time which is to be 
occupied by each operation. This is accomplished by using 
small blocks, which can be inserted in the slots, and which 
present a face about *4-inch wide parallel to the face of the 
board. The length of the block represents the time of the 
operation. Identifying data as to the job can be written 
on the face of the block. Thus all operations appear in the 
job-card rack as assigned to a machine, and on the planning 
board, as assigned to the machine with the time necessary 
to complete the operation. 

It is necessary that these blocks be placed on the board in 
such a way that by using the location of the blocks as a 
guide to the priority of operations, the finished product 
will be completed as desired. The guide in distributing 


the operations is the arsenal priority list which 1s issue: 
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the Commanding Officer from time to time. This priority 
list shows all expenditure orders not yet completed, listed 
in the order of desirability of completion. The promised 
dates of delivery are also shown, where such dates have been 
announced. Such a list is not an absolute guide to the shops 
as to which jobs are to be worked on first. It can be seen 
that the orders far down on the priority list may have to be 
worked on sooner than other orders higher on the list, in 
order that the date of completion may be met. A general 
study of the expenditure orders listed on the priority list, 
using the route sheets for this purpose, will soon show how 
the arsenal priority list must be rearranged so as to conform 
to the shop requirements. By using the route sheets to 
indicate the sequence of operations and sequence of parts 
for an expenditure order, the blocks on the boards can be 
arranged in the proper order to allow this sequence to follow. 
It is obvious that the second operation on a part can not be 
performed until the first operation is completed. It may be 
necessary to have the part inspected between the first and 
second operations, and time must be allowed for moving. 
This is easier to handle by the movement of blocks on a 
board, than by any other means which has been tried. Some 
parts are necessary to the completion of a sub-assembly and 
these must be completed in a certain order. These require- 
ments seem very involved, but when handled in actual 
practice, they are very simple. It soon develops that spaces 
on the board due to the staggering of blocks to allow for 
the sequence of operations, are easily filled with operation 
blocks for other parts, and it is rare that a machine can not 
be kept operating with few lapses until all of the work 
assigned to it has been completed. 

Each longitudinal section is assigned a date, based on the 
calendar of working days for the arsenal. By referring to 
the date under which appears the last block for an expendi- 
ture order it is possible to estimate and predict very closely 
the date of completion of the order. 

In a shop where there are less men than machines, it is 
desirable that some ready means be developed to tell which 
machines are in use. The front pocket of the machine sec- 
tion in the job card rack serves this purpose very nicely, 
but it is also desirable to obtain this information from the 
board. This is done by having a small card with the work- 
man’s name and number entered upon it placed opposite 
the slot for the machine on which he is working. This is 
removed and placed opposite the slot for the new machine 
to which he is assigned upon completion of a job. 


‘THERE are many things which will come up to disturb 

the usual tranquillity of this planning board system. It 
is of the greatest use in planning strictly production work. 
In producing such work it is possible to establish an order 
of priority of operations and parts, and these need not be 
changed in favor of some other order. In a job shop, such 
as is in operation at the Watertown Arsenal, there are a 
number of emergency and rush orders always on hand. 
These must run concurrently with the production work and 
if it were attempted to follow strictly the procedure out- 
lined above with respect to the board, the whole scheme 
would be involved in a hopeless muddle. This is obviated 
as far as possible by handling such emergency work in 
alternate machines, or by crowding it in wherever possible. 
Inasmuch as the whole time scheduling of operations is 
based on estimated time arrived at theoretically, there is 


e-—— 


usually sufficient leeway to permit the insertion of a reason. 
able amount of such emergency work. 
There are some drawbacks to this system. 
it requires the undivided attention of someone to operate it, 
The board is the controlling mechanism of the whole shop, 
and it can never be late in showing the existing condition, 
with the future plans for each machine. It has been found 
that one man can operate the board, arrange the job card 
rack so that the job cards in the middle pockets, that is the 
job cards for operations immediately available, are in the 
same order from front to back, as the blocks upon the board, 
He is also able to act as dispatcher, handing out jobs to the 


For instance 


men and checking in completed jobs. 

With such a system of control, it can be seen that the 
gang bosses are no longer bosses of a gang of men, but the 
bosses of groups of machines. In our shop, the men are 
qualified as all-around machinists for the most part, and as 
such are expected to be ready to take any job upon any 
machine in the shop. When a job is completed and the 
workman checks-in his job card, he is assigned the next job 
that appears on the board. This is not necessarily on the 
same machine or on a like machine on which he last worked. 
It may be in an entirely different section of the shop. This 
system has worked very well for the majority of the men. 
It is true that some of the newer men and some of the less 
experienced must have their jobs assigned to, fit their quali- 
fications, but these men are known and this detail is easily 
handied. 

The planning board is the guide to the work, but the 
permanent record of past events, and future requirements, 
without reference to priority, is the route sheet. It is neces- 
sary to check these route sheets from time to time, to deter- 
mine the status of parts for which materials are not on 
hand, or parts for which rejection reports have been entered 
by the inspectors. In the 3-inch antiaircraft mobile gun car- 
riage there are about 2,500 parts. In checking through such 
an order, the shortages and rejections would be too great in 
number to trust to one’s memory. For such a check a 
shortage list has been devised locally. It is a mimeographed 
form on standard letter-size paper, on which are entered the 
part number, name of the part, number to be made, and the 
machines and estimated time for each operation in sequence. 
This is really a synopsis of the route sheet without any 
One line only is devoted to all the 
information necessary for each part. By checking such a 
shortage list against the route sheets at intervals and then 


detailed information. 


studying the shortage lists, a picture of the whole order is 
obtained. These shortage lists have been extended to cover 
each order in process in the shops and is kept by the officer 
in charge of the planning section. This entails very little 
labor, and provides a desk data book, which is readily carried 
into the shop, or to the planning board, for the purpose of 
obtaining or giving information. This form is simple and 
can be modified to suit any and all conditions. 

The system obtaining the Watertown Arsenal has been 
in use as described above for about a year. With minor 
modifications it has been used for the past fifteen years. 
The planning boards are installed in all of the departments 
of the arsenal and when the work warrants they are put into 
operation. The boards in the machine and erecting divisions 
of the Seacoast Carriage Department are in constant Us 
Their use is advocated for any shop doing varied work, as 


in no other way can a real picture of conditions be obtained. 











. 67 


Jucy-At GUST, 1931 ARMY ORDNANCE 


—_ 













" Old Guns of the Far East 





hop, 
Hon, 
und 
card 
; the 
the 
ard, 


the 


d as 
any 
the 


job 


ked, 
This 





less 
lali- 
sily 





easy 
cS ae). Ee 
AS 


ter- 
An American Bluejacket Examining a Dragon’s Head Cannon—an Old Weapon with Skilfully Wrought “Jaws of Death” which 
stands near the Museum at Batavia, Java. 
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The Farewell Service to the Noon Gun of Tokyo. Recently Replaced by Sirens, this Gun Sounded the Exact Hour of Noon for 
the Citizens of the Japanese Capital for More Than Sixty Years. 
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AS announced subsequent to the annual meeting of the 
Officers and Directors of the Army Ordnance Associa- 
tion in January, the sessions of the Thirteenth Annual 
Meeting of the Army Ordnance As- 

will be held Wednesday, 
Thursday, October 8, 








Our Thirteenth sociation 
Annual Meeting October 7, and 
1931. 

In accordance with the policy adopted last year, a busi- 
ness and technical session of the meeting will be held in 
Washington, D. C., on the evening of October 7th to be 
followed, with the approval of the War Department, by an 
engineering and scientific meeting at the Aberdeen Proving 
Ground beginning at 10 A. M. on October 8th. This year 
our guests will be the members of the National Industrial 
Conference Board and the United States Naval Institute. 
Both are organizations which are contributing in the high- 
est degree in their respective fields of the national defense. 
The Conference Board long has been closely identified with 
the industrial mobilization activities of the War Depart- 
ment, while the Institute is one of the oldest and most 
influential American organizations devoted to the advance- 
ment of the American Navy. The presence of these two 
organizations in the sessions of the Association’s meeting 
augurs well for that mutual understanding and codperation 
which are the bases of our modern ideas of preparedness. 

The Washington session, at which papers and discussions 
will be presented by leading authorities, will be held in the 
Council Chamber of the United States Chamber of Com- 
merce Building at Connecticut Avenue and H Street at 
8 p. mM. The Aberdeen session will begin at 10 A. M. 
Thursday, October 8th, and will include exhibitions and 
current tests of ordnance and other Army equipment. 

Thus the sessions of our Thirteenth Annual Meeting 
will become even a more conspicuous milestone along the 
road to adequate munitions preparedness. Never was there 
a time when the public has been fed with more ill-con- 
sidered and nonsensical opinion on the uselessness of mili- 
tary armament. Our meeting will serve as a reminder to 
those who are not currently informed of the sane and 
sensible program which is our defense policy and also will 
present to our members and guests a comprehensive and 
authentic view of the status of American military armament 


and of the engineering and scientific demands upon our 
industry which a major war would require. Surely the 
knowledge of these facts does not presuppose a warlike 
spirit but on the contrary indicates a sensible concern for 
armament preparedness which arises from history as it js 
recorded and not from fancy as it is dreamed. 

We hope that a goodly representation of members will 
attend the sessions, detailed announcements of which will 
be made in the September-October issue of this Journal. 
Individual invitations and complete details will be sent all 


members early in September. 


3 


[T is a commendable thing indeed when our Army singles 
out for unusual honor an officer who has contributed to 
the scientific advancement of national defense. Few will 
contest the statement that of the entire 

Posthumous held of post-war defense development that 
Honors for 


Major Wilson 


of antiaircraft holds first place because of 
the rapid strides in the perfection of 
planes and bombing equipment. Despite 
our advancement in the design and production of anti 
aircraft guns and ammunition it is no exaggeration to say 
that the antiaircraft in the 
efficiency of defense against air attack. 

A pioneer in this field whose work must ever rank high 


director is the basic element 


in the story of ordnance progress was the late Maj. W. P. 
Wilson, Ord. Dept., the designer of the Wilson antiaircraft 
director. On June 11, 1931, at Fort Monroe, Va., a portion 
of the reservation was dedicated to the memory of Major 
Wilson. At 
Wilson Park fitting tributes were paid this great 
and soldier by General Embick, Commanding Officer at 
Fort Monroe and General Gulick, the Chief of Coast 
Artillery. On behalf of the Chief of Ordnance, Lieut. Col. 
C. M. Wesson unveiled the memorial tablet erected on the 
Speaking of Major Wilson’s work in_ the 


the ceremonies incident to the dedication of 
inventor 


reservation. 
perfection of a director for use against aircraft, Colonel 
Wesson said: 

“While Major Wilson’s name is associated with many 
fire-control instruments in use by both the Coast and Field 
Artillery, he gained his greatest distinction in the field of 
antiaircraft fire-control instruments. During the war when 
it became necessary to improvise fire-control instruments 
to combat the ever increasing threat of the airplane, Major 
Wilson gave invaluable advice and assistance to ordnance 
engineers who were struggling with this problem. After 
the war he threw himself unreservedly into this work and 
took upon himself the task of developing an antiaircratt 
hre-control director. At this juncture of his career he 
joined forces with the Ordnance Department by transfer 
and his entire service with the Department was in con- 
nection with the task he had assumed. The first instru- 
ment built under his direction and guidance was tested in 
the autumn of 1926 and gave promise of ultimate success. 
A second improved director, tested in 1927, confirmed the 
conclusions resulting from the first test. His untimely 
death late in the year 1927 prevented him from seeing the 
full fruition of his labors, for subsequently the instrument, 
whose creation he conceived and directed, was adopted as 
the standard fire-control director of the United States Army. 
This was done only after exhaustive competitive tests with 
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the best known fire-control directors produced in Europe. 
This, indeed, was a notable achievement.” 

Those who were personally acquainted with Major Wilson 
and others who knew him only through the results of his 
work join most heartily in Colonel Wesson’s further tribute: 

“Major Wilson’s contribution to the art of antiaircraft 
gunnery is considered epochal. The gap in the ranks ot 
the Ordnance Department made by his death has never 
been filled. In the years to come when antiaircraft artillery 
men and ordnance engineers foregather to consider the 
problems in furtherance of the work, the foundation of 
which was so solidly laid by him, his counsel will be sore!y 
missed, but his memory will be green and he will be 
remembered as the foremost American designer of antiair 


craft fire-control equipment.” 


3 


[PIRECTLY opposite the yard of Christ Church, West 
minster, a short distance from the historic Abbey and 
the Foreign Office and adjacent to the headquarters of the 
Peace Society in Dean Stanley Street, Lon 

That All 
May See 


don, the Vickers Company, Ltd., formally 
opened, on May 28, 1931, a showroom for 
the display and sale of its latest weapons. 
This newest adjunct is announced as a permanent feature of 
the sales force of this well-known and venerable firm of 
armament makers. Included in the display are various 
types of field and antiaircraft equipment and the latest 
Vickers 75-mm. all-purpose gun. Gracing the large window 
opposite the churchyard is a huge plane fitted for dropping 
either bombs or a submarine torpedo. On the opening day 
a 1600-lb. torpedo capable of carrying a charge of 350-lbs. 
of TNT was attached for exhibition. 

Speaking at a luncheon given in the showroom tor guests, 
Mr. Douglas Vickers, president of the company, said that 
the work of his company is very necessary and that even 
beyond arbitration there comes a point at which nations 
must be ready to defend themselves. 

We in America would do well to think seriousiy of the 
implications of the Vickers display room. Sad to relate, 
our only counterpart outside of our few Government 
arsenals and proving grounds are our museums and private 
collections of antiques which depict warfare of another day. 
Sadder still is the reflection that the followers of the gun 
makers guild today are so few that we have in this country 
no commercial enterprise devoted solely to the design and 
manufacture of all classes of armament. The Vickers 
showroom brings to Broadway the same modern method 
lor overcoming sales resistance which long since was ap 
plied to the automobile, the motor boat and what not. One 
must admire a time-honored organization which adopts 
present-day methods of acquainting the public with the 
merits of its products and at the same time unconsciously 
reminds them of the latent and justifiable possibility of the 


use of those products for defense of the homeland. 


> 


Ci YGNIZANT of the need for some recognition of meri 
torious service performed in the field of ordnance and mu 
nitions preparedness, the Officers and Directors of the Army 


Ordnance Association have decided to found and award, 





The Ordnance 
Medal of Merit 


beginning in October, 1931, a gold 


medal to be known as the Ordnance 
Medal of Merit. This award is in 
addition to that established by the Association in 1930 when, 
in honor of Maj. Gen. C. C. Williams, former Chief of 
Ordnance, the Williams Medal for Distinguished Ordnane« 
Service was founded. 

The Medal of Merit wil! be awarded annually and will 
be conferred upon individuals nominated by the Com- 
mittee on Award. It is proposed to award the medal 
each year to several individuals whose outstanding work in 
the field of munitions preparedness entitles them to some 
slight honorarium of this sort. Too frequently organiza 
tions such as ours allow unusual service to pass unrewarded 
even to this extent. While there is no honor commensurate 
in degree with the patriotic service performed by can 
didates for the award, at the same time the value of such 
a tribute will tend to acquaint our people generally with 
the appreciation and high regard with which that service 
is held by those who know most intimately of it. 

Announcement of the recipients of the first awards of 
the Medal of Merit to be bestowed at the business and 
technical session of the Thirteenth Annual Meeting of the 
Association on October 7, 1931, will be made in the next 
issue of this Journal and will be included in the detailed 


program to be furnished members. 


2 


RR ECENT experience in the trial of criminal cases wher 
the ever ready gun is so often the means of putting a 
victim “on the spot” has emphasized again the need of a 


clear-cut definition of the so-called ballistic 


Who is a expert. This is a term applied to those 
Ballistic individuals who claim to be sufhciently 
Expert? versed in the characteristics of fHrearms and 


bullets to give positive identification to th 
weapons used as determined by the bullets in evidence. 
Testimony, of course, involves many other phases of 
criminal identification but upon the arms expert as such 
hinges a great proportion of the evidence upon which our 
juries must depend. 

No more important work could be undertaken than that 
sponsored by the National Bureau of Standards in its efforts 
to establish definite qualifications for those who hold them 
selves capable of giving ballistic evidence. The need tor 
standardization in this respect was emphasized at a recent 
meeting of the American Society for Testing Materials in 
Chicago in a paper prepared by Dr. William Souder of the 
Bureau whose investigations in the field of weapon 
identification are well known. 

Too frequently it seems, as Dr. Souder points out, per 
sons who can properly qualify as marksmen, gunsmiths, 
range attendants, popular writers, etc., are permitted to 
give expert testimony in criminal cases. Because ot 
familiarity with the handling of weapons it is presumed 
that they are scientifically versed in the highly technical 
held of bullet identification. It is high time that a definite 
standard were adopted throughout the land which would 
prohibit the testimony from so-called experts whose know! 

| 


Qo 
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intense study and a wealth of comparative data without 


e of this science is at best cursory. The subject requires 


which it is impossible to classify one as an expert Too 
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often is the gangster cleared by the testimony of the 
“expert” when in reality the witness so testifying is as 


much a racketeer as the accused. 


3 


[T is apparent that misunderstanding exists in certain 

quarters concerning the policy of abandonment of Army 
posts and reservations in conformity with the economy 
program recently adopted by the 
War memo- 
randum to the Secretary of War, 
the Chief of Staff, General Mac- 
Arthur, gave the following information: Since the close of 
the World War the Department has been engaged con- 
tinuously in reducing its holdings, 300,885 acres having 
The total acreage now under 


The Abandonment 
of Army Posts 


Department. In a 


been disposed of since 1919. 
control of the War Department is only about 13 per cent 
greater than it was April 1, 1917, notwithstanding the ac 
quisition of extensive landing fields throughout the coun- 
try necessitated by the Air Corps program. 

After thorough restudy by the General Staff it is now 
planned to dispose of 53 military posts either wholly or in 
part. Of these, for reasons of military efficiency as well 
as economy, ten now occupied are to be disposed of entirely. 
Several are of temporary construction and others long since 
have outlived their usefulness. These are: Fort Brown, 
Texas; Fort Eustis and Fort Hunt, Virginia; Camp Harry 
J. Jones, Arizona; Fort Lincoln, North Dakota; Camp 
Stephen D. Little, Arizona; Miller Field, New York; Fort 
Missoula, Montana; Fort D. A. Russell, Texas, and Chanute 
Field, Illinois. 

The following harbor defense forts, camps and landing 
ficlds, now unoccupied except by caretakers, will be com- 
pletely disposed of: Forts Dade and DeSoto, and Key West 
Barracks, Florida; Fishermans Island, Virginia; Fort Ward, 
and Willapa Bay, Washington; Fort Morgan, Alabama; 
Camp Upton, New York; Camp Lee, Virginia; Camp 
Eagle Pass, Texas; Camp Furlong, New Mexico; Park 
Field, Tennessee; Carlstrom Field and Dorr Field, Florida. 

\lso the following harbor defense posts are to be sold 
in part, those areas on which are located the fortifications, 
etc., which would be utilized in time of 
being Maine; Stark, 


and Constitution, New Hampshire; Forts Heath, Andrews, 


guns, necessity 


retained: Fort Levett, Forts Foster, 


Revere, Ruckman, Strong, Warren, and Rodman, Massa 
chusetts; Forts Getty, Greble, and Wetherill, Rhode Island; 
Forts Schuyler, and Terry, New York; Fort Mott, New 
Jersey; Fort McRee, Florida; Forts San Jacinto and Travis, 
Texas; Forts Baker, Barry, Rosecrans, and Miley, Cali 


fornia; Forts Casey, Canby, Columbia, Whitman, and 


Flagler, Washington. 
The appraised valuation of the 53 posts proposed for 


disposal is $22,000,000. While the Department plans to 


sell these posts, some may be transferred to other Depart 


ments of the Government. Certain it is, however. that in 


applying the pruning knife some historic old landmarks 


will pass from the scene while others of more recent 


prominence will shortly be but a memory. Thus do the 


scenes of old grandeur give way to the march of time and 


the need for a balanced budget! Let us hope that states 


and municipalities will purchase some of these old faithfuls 


that their past association may be fittingly revered. 


—— 


ON June 22, a contract was placed by the Chief of Ord 

nance for the purchase of seven high speed convertible 
wheel-track tanks from the U. S. Wheel-Tracklayer Corpo- 
ration of Rahway, N. J. 
the Christie tanks designed by Mr, J. 


These are 
Christie Tanks 
Ordered Walter Christie, president of the Cor. 
poration. The contract specifies deliy- 
ery of the first of the seven vehicles to the Commanding 
Officer, Aberdeen Proving Ground, by September 1, 1931, 
and one each thirty days thereafter. Acceptance tests will 
be conducted at the proving ground. The full purchase 
price is $241,500 for which a performance bond in the same 
amount has been given by Mr. Christie. As delivered the 
tanks will be provided with simulated armor. 

The general characteristics of the vehicles are: weight, 
not more than 15 tons; sustained speed, 40 miles per hour 
on wheels on hard road, 25 miles per hour on tracks on 
level open terrain. Each tank will carry a crew of two men 
and will be armed with a machine gun and a 37-mm. gun. 
Under the contract armament and motors are to be fur 
nished by the Ordnance Department. 

The Christie tank is praised highly by officers of the 
using services. They like its driving arrangement which 
is so designed that the engine is in the rear and the drive 
is from the rear sprocket when on tracks and from the rear 
wheel when on wheels. The Christie design gives indi- 
vidual suspension to each of the eight wheels providing an 
exceptionally stable gun plattorm. 

These new vehicles will be used in the development of 
mechanization of the Army and it is the sincere wish of 
all observers that they will meet the exacting requirements 
of the new tactics. They are the work of an inventor who 
has long been interested in the advancement of motoriza- 


tion and mechanization of our service. 


3 


TI IOSE familiar commands “Fire,” “Cease Firing,” “Tar 


get that machine gun,” “Salvo lett” and others soon will 
blare forth from a loud speaker in tests to be conducted 
with a Western Electric type 2A_ public 

Loud Speaker address system to determine its practica 
Commands 


the Guns 


bility for use in transmitting firing data 
for field artillery. The loud speaker 1s 

installed at the battery position and when 
the commands are received over wire trom the officer con 
ducting fire at a distant observing point, they are broadcast 
directly to the gun crews. This arrangement does awa) 
with the necessity of telephone operators repeating the com 
mands and the executive officer announcing them at the 
battery position. With the loud speaker there is no neces 
sity for anybody to repeat the commands which are trans 
mitted instantaneously to the firing battery by the voice ol 
the ofhrer observing and conducting the fire. The test 1s 
being carried out with a view to determine the _practica- 
bility of using loud speakers under field service conditions. 
Are we far afield in imagining that soon the company will 
be drilled via loud speaker to the delight of officers whose 
voices are not pitched in the basso profundo? Or that con 
cern for the much advertised Adam's apple requires this 
means of preventing strain of the vocal cords? Seriously, 
the effectiveness of command should utilize every modern 


advancement of transmission and the loudspeaker 1s such. 
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The Opposition of the Cloth 
An Editorial 


LL sincere apostles of national defense will join with 

Gen. Douglas MacArthur, Chief of Staff of the U. S. 
Army, in expressions of surprise at the result of a recent 
survey conducted among certain clergymen relative to their 
attitude toward bearing arms in time of war. The survey 
was sponsored by Mr. Kirby Page, editor of The World 
Tomorrow, and revealed that a majority of 19,372 clergy 
men to whom a questionnaire was addressed are opposed 
to bearing arms in the event of a major emergency. Those 
of us who are primarily interested in knowing that in our 
hour of need the manhood of the country will be furnished 
with the best of fighting equipment are more than sur- 
prised—we are chagrined. Chagrined at the thought that 
those who should be leaders of sound doctrine are defective 
in a basic tenet of citizenship. Chagrined too at the 
prospect of gentlemen of the cloth who are reputed to be 
alert generals on the field of battle against the powers of 
evil forsaking their guns when the conflict is waged against 
the greatest of all evils. 

General MacArthur replied in a masterly way to these 
defenders of the faith who refuse to defend the land. He 
expressed surprise that so many clergymen of our country 
have placed themselves on record as repudiating in advance 
the Constitutional obligations that will fall on them equally 
with other elements of our citizenship in supporting this 
country in time of need. He excoriated those who occupy 
a position of license by exercising privilege without assum 
ing attendant responsibility and obligation. He derided as 
almost unbelievable that men of the cloth “should openly 
defend repudiation of laws of the land with the necessary 
implications and ramifications arising from such a general 
attitude toward our statutes.” “This attitude,” said the 
General, “will certainly hearten every potential or actual 
criminal and malefactor who either has or contemplates 
breaking some other law. Anomalous as it seems, it ap- 
parently stamps the clergyman as a leading exponent ot 
law violation at individual pleasure.” (A naive—but 
telling—parry, all things considered.) Even the argument 
from Scripture was introduced but to what avail is ques 
tionable. When one is a law unto himself he seldom brooks 
argument or authorities. This notwithstanding the fact 
that Job in the days of man’s beginnings declared, “The 
life of man upon earth is a warfare.” 


WE cannot but believe that the impression given by the 

figures announced by Mr. Page is entirely erroneous. 
Despite the apparently large number of non-conformists 
revealed by the survey their total, we are certain, is com 
paratively insignificant. There are among the clergy entire 
denominations and thousands of individuals who see in 
the Constitutional requirement of the unorganized militia 
a binding obligation which they gladly accept. There are 
literally thousands, certainly in preponderant numbers, who 
In peace no less than in war, subscribe to the doctrine that 
requires force to sustain the right. The surprising thing 
is that even a relatively small contingent who hold high 
place in their respective localities should not hesitate pub 
licly to lead astray thetr followers on such an important 


question. Parson is not synonymous with pacifist, we hope. 





General MacArthur stated the case quite directly when 
he expressed the following thoughts in his reply: “I am 
surprised that men of clear and logical minds contuse 
defensive warfare with the disease which it alone can cure 
when all other remedies have failed. Do they not know 
that police systems and armed national defense are the 
human agencies made necessary by the deep-seated disease 
of individual depravity, the menace of personal greed and 
hatred? Should not these clergymen turn their attention 
to the individual sinner and rid the country of crime rather 
than attack the national keepers of the peace, the most 
potent governmental agency yet devised for this very pur 
pose? It is a distinct disappointment to know that men 
who are called to wield the sword of the spirit are deluded 
into believing that the mechanical expedient of disarming 
men will transform hatred into love, and selfishness into 


altruism.” 


ONE wonders why these gentlemen differ from the rank 

and file of their confreres. And why they are immune 
from those feelings common to us all which were so well 
expressed by the New York Herald Tribune on Decora 
tion Day: 

“It is hard for any man to say why he goes to war. Like 
most great decisions, the resolve to fight springs from the 
depths. To seek to define causes, to attempt to rationalize 
so fundamental a determination is difficult. Often, as in 
a personal quarrel, it is some minor word or gesture that 
tilts the balance in favor of action. Yet plainly the emotion 
that has been growing all the while has a far broader 
origin than a phrase. A flag can help to express the feel 
ings behind such decisions when words fail. So can a 
drum or a bugle. But much must remain as silent and 
unsaid as in any other great love. 

“All the more useful can be this day. It is a long vista 
of graves to which American eyes turn back. Our wars 
have been little and big, noble and blundering. One was 
fraternal; one was a failure. But, if we are right in our 
conception of why Americans have fought, these matters 
are details of no great importance. Our men have fought, 
it might be said, because they could not help fighting. A 
tug, mightier than any selfishness or any cowardice—and 
most men can be afraid—tore them from their homes and 
sent them to meet their bullet. 

“Americans have, in short, fought for their own. It 
they had not fought the Eastern states would be today a 
British colony; the rest would almost certainly be divided 
against itselfi—the Southwest Mexican, the Pacific Coast 
conceivably Japanese. The map cannot be painted with any 
degree of accuracy. But one thing is certain: There would 
be no America. 

“No man goes through such reasoning when he enlists, 


but upon such deep-lying strata of human emotion is 


patriotism founded. If a way can be found by which a 
man’s home, his hills, his friends, his people of his blood 
and tongue can be safe without fighting, by all means let 
war be abolished. But until that day arrives men will 


hight, and they should fight, risking their lives 


those things which alone make life worth the living.” 
















































































An Idea on Ordnance Industrial Mobilization 
THE Epiror: 

There has been published recently a new plan for measuring 
the capacity of the manufacturing industry of the country 
against war-time demands of the Ordnance Department. Adop- 
tion of this plan, known after its author as the Soderholm plan, 
apparently will mark a very definite step forward in industrial 
war planning. It offers a flexible standard by which to judge 
our ability to produce the materials required, and it enables 
this judgment to be founded upon definite facts. This standard 
of measurement can be applied in practically every locality and 
industry and to every article of our requirements. 

Having established a satisfactory “measure,” once it is applied 
throughout the manufacturing industry of the country a com- 
plete record of the capacity to produce will be obtained. There 
is not much doubt but that a satisfactory total capacity will 
be revealed by this accurate measurement. It will, however, 
be in places and in forms such that its utilization will require 
many changes and movements among industrial establishments 
as at present organized, as well as considerable interruption in 
and additions to the existing production system in individual 
factories. 

We are, therefore, faced with the question—having capacity 
measured and recorded, attempt at this time to 
formulate definite detailed plans as to how this capacity is to 
be utilized when required; that is, exactly how these various 
changes and movement in existing industry shall be brought 


should we 


about. 

In my opinion we should not. Once the existing capacity 
of industry in machine-hours of our required production is 
accurately measured, we have established a basic plan of 
production which can, in a few days, be developed in all its 
details into effective working schedules. There may be, and 
will be, certain outstanding and important shortages in machine 
tools for particular operations dissimilar to anything in peace- 
time industrial production, but in my opinion even this difficulty 
one overwhelming advantage this plan has—the 


Since a most impor- 


is offset by 
ease with which it can be kept up to date. 
tant quality in any war plan is its readiness for use, this factor 
will outweigh many disadvantages. In my opinion a series 
of complete schedules prepared on the Soderholm plan covering 
every item of ordnance requirements, and kept always up to 
date, constitutes a complete Basic Industrial Mobilization Plan 
for the Ordnance Department. 

For some years past, so I have been informed, the General 
Staff of the Army has maintained a basic mobilization plan for 
the entire Army. This plan is very general in its scope, 
covering only those factors that would be essentially the same 
no matter who the enemy might be nor to which section of the 
country the mobilization might be directed. From time to 
time, perhaps once a year, a particular situation with a definite 
enemy and a definite locality towards which mobilization is 
extended “war game” 


assumed and an 


These games involve not only the officers 


directed would be 
would be played. 

of the general staff but a large number of additional personnel. 
Following the basic plans and the policies laid down in the 


basic mobilization plan, these officers would proceed to develop 

































a particular plan to meet the situation as it existed on the day 
They and do 


as if the situation were 


mobilization was assumed. would go ahead 
everything necessary to be done just 
a real one and war were actually declared. The only difference 
in final results is that no large bodies of troops are actually 
moved, although sometimes small units do simulate a part of 
the actual field operations. 

From this war game activity something of high permanent 
value is secured. Largely from the work done during these 
games comes the information on which the various specific 
war plans of the general staff are built. In these plans is 
contained all of the information necessary to enable the basic 
mobilization plan to be adapted to the situation as it exists 
at the moment. Any weaknesses in the basic mobilization plan 
are quickly revealed and the changes necessary to overcome 
them are very clearly indicated. During the period between 
games the basic plan is worked on and revised in the light 
of the information secured in the games themselves. 

It appears to me that this idea can be advantageously used 
in industrial war planning. Suppose that after a basic plan 
(complete Soderholm schedules) is developed, the Ordnance 
Department should appoint a certain period, say two months, 
as a period in which the first ten days of an actual mobilization 
will be simulated. Suppose they should ask every contractor for 
his active help and the help of his force during that period with 
the assurance that if the idea is successful he will not be called 
on to do anything, not even give one hour's time, for the fol- 
war 


and 


every other person interested would put his shoulder to the 


lowing two or three years. I believe that during that 


game period, every contractor, engineer, reserve officer 


wheel just as he would in a real mobilization, and the question 
of ways and means of adapting the basic plan to the immediate 
situation would be answered quickly and thoroughly and by the 
very men whose answer to that question is the most important 
thing we have yet to know. 

It would 


Such a plan would not be out. 


Department extra personnel in the 


easy to carry 
require from the Ordnance 
districts, extra money and many hours of extra work, but I 
believe it would pay big returns. The detailed information 
made availaable in one such period, to consider but one source 
of return, would probably be sufficient to keep the Depart- 
ment’s industrial war planners busy for some years digesting it. 

From the contractor’s side of the picture, I think it would be 
equally attractive, for instead of having this matter of ordnance 
war-time production bothering him a little bit every week, if 
not every day, he could throw his energy and thought into 
the problem of “fighting the war,” as it were, and have it out 
At the end of that time I 
believe both contractors and Department would be ready for 
another “war,” and in this manner the industrial planning 


activity, setup on a permanent basic plan kept consistently up- 


of the way for a couple of years. 


to-date and supplemented by details developed in the biennial 
or triennial war game, wouid really become the vital factor 
in our national preparedness which it theoretically can be made. 

C. H. MENGER. 


3irmingham, Ala. 
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Labor and the National Defense 
THE EpIToR: 


National Defense” in the May-June, 1931, issue of ARMY 
OrpDNANCE will be but a part of a continued publication of 
efforts to debunk some of the prevalent propaganda on war- 
time policies. How much psychological effect has been achieved 
thus far by the “war profiteer,” “freeze prices,” “freeze labor,” 
“draft labor,” “draft everybody” proposals, is perhaps indeter- 
minable, but it has undoubtedly rendered a sensible policy more 
difficult. 

It would be well in the interest of a correct solution to 
recognize that all the activities and agencies tried in the late 
war were not exactly 100 per cent efficient. In fact it might 
be suprising, but beneficial, if it could be shown that the draft 
(for combat troops) and the coal and power control were 
almost alone in real efficiency. 

In regard to labor policies, the writer’s opinion is that 
the less so-called control, the better real control. Real control 
being education and guidance is not control at all, so far as the 
average individual is concerned. The only control needed is 
over the self-appointed, or elected, leaders and politicians whose 
ideas or ideals may in fact be incorrect and improper. The 
average workman, and that means the average citizen, does 
not need any real control. He will need information and 
f misinformation 


advice, and last time he received a world « 
and a lot of bad advice. 

I have spent a lifetime in at least indirect association with 
one of the so-called “rough neck” groups of skilled labor who 
have the reputation of being “bad actors.” I also was in a 
position to see weekly strikes or wage demands in 1918 on 
direct War Department work. Nevertheless, in my opinion 
the hardest gangs we had would never have made a_ peep 
about more wages except that others had done so, and they 
considered themselves “anyway one (two or three) dollars a 
day better than any carpenter, bricklayer, etc., etc., etc.” 
The plain truth, though no politician or labor leader dares 
admit it, is that labor was the greatest so-called “war 
profiteer,” did not benefit greatly from it, and was led and 
dragged into it. 

It is a truism that labor, being the average citizen, is just 
as patriotic as the average citizen. It is also true, if less 
widely recognized, that the same labor is subject to the average 
misleading. The objective, therefore, of a labor policy would 
seem to be to maintain the laborer’s position as an average 
citizen and to control the activities of those who would lead 
or mislead him or her. 

One item in this policy would be the declaration of a com- 
plete armistice in the conflict between organized labor and its 
employees, i. e., that they postpone their private war for the 
duration of the public war in which they have to work as 
comrades. Another item is the return of the individual to his 
prewar job, as soon and as universally as practicable. Still 
another is a real attempt to prevent “snowballing” of wages 
by competition for labor on the part of employers having a 
common real treasurer—the United States Treasury. This so- 
called competition for labor was in many or most instances 
nothing of the kind. It was usually a lure to steal labor as 
being easier than recruiting it. 

One of the things that should be decentralized is labor or 
wage control. No central agency will ever know as much 
about a multitude of local conditions as the local citizens. Nor 
will it be able to handle local affairs as well as the local citi- 
zens. In the writer’s opinion this was very clearly shown by 
the last experiment. Even the centralized collection of in- 
formation and authority to recruit must be used with more 
intelligence than was shown by an authorization to recruit 
50 mixed workmen in Utah for a job in Alabama. 








I hope that Col. C. B. Ross’ article on “Labor and the 





It seems to be fashionable to say that the World War 
showed that modern war requires the maximum possible effort 
of the entire population. Whatever it showed, it did not 
illustrate that requirement. Further, no peace-time govern- 
ment would care to explain in detail what would literally be 
required by such a demand. What is wanted is the maximum 
necessary effort by only those who need make such effort. 
In other words, dislocate normal conditions as little as possible 

If every citizen were willing to be of the greatest practicable 
usefulness, without jealousy, and knew what that usefulness 
was, there would be no problem. This condition has often 
been illustrated in little, pioneer fights, the question now is to 
develop a similar morale and knowledge in a large fight. 


R. D. Coomss, 


New York, N. Y. 

Possibilities of the Tank 
THE Epiror: 

In the absence of someone more capable, I am entering the 
lists as a champion of the tank, not from the standpoint of a 
field officer but from the point of view of a line officer who, 
at some future time, may be required to fight one of those 
tanks of “questionable utility.” A cat may look at a king and 
a first lieutenant may look at a colonel, especially since the two 
latter are members of the reserve component of our Army. 
Perhaps I should have waited with this reply until the com- 
pletion of Part II of Colonel Wagner’s “Possibilities of the 
Tank,” but I could not contain myself that long. 

lo begin with, let me say that Colonel Wagner is to be con 
gratulated on his article. It is timely and sincere, and of the 
sort to invite discussion on this subject which is becoming of 
increasing interest and producing searching investigation 
throughout the world. Perhaps none of us will ever know 
which of the many opinions is correct. Certainly none of us 
wishes to learn the answer by experience but if this ordeal 
is demanded of us we do not desire to enter a struggle with 
improper preparation and without confidence in the arm that 
some of us may be required to serve. 

lhe first thing which struck me after reading Part | was 
that on the face of the arguments brought forth, Colonel 
Wagner makes out a good case against the tank. However, 
in almost every example given, either he did not give the com- 
plete story or he failed to take into consideration all of the 
factors involved. Let us look at the controversial Battle of 
Cambrai. Granted that the Germans counter-attacked and drove 
the British back, was that the fault of the tank? It had done 
more than its share in the advance. Casualties in personnel and 
matériel had been heavy and there were no replacements avail- 
able. The original Tank Corps plan for this battle provided 
that two echelons be formed of only two-thirds of the available 
number of tanks to be pushed forward on two successive days, 
the remainder to be held in reserve. The plan was rejected 
in favor of a huge mass attack which destroyed the reserve 
which should have been provided. Cambrai was a large rail- 
way center which permitted the Germans rapidly to assemble 
reinforcements. On November 30 they attacked successfully. 
Nevertheless, even though this German attack nullified the 
British advance it did not complete its success mainly because 
the seventy-three remaining tanks were finally reorganized to 
oppose it. To me, the great fault was not with the tank but 
rather with the use made of it and the failure to foresee the 
tremendous counter-attack. This was not the only time the 
British as well as the French failed to consider the limitations 
of the new weapon or to use it properly. 

We can admit that the great German advance in March, 
1918, was not affected by their knowledge of the possession of 
tanks in numbers by the British and French. The tanks of 
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those days were without strategical mobility and the German 
advance was so rapid that no use could have been made of 
them without useless sacrifice. Rather than justifying the 
opinion that this was a demonstration of the inability of tanks 
to cope with the situation it indicates a realization that their 
limitations, mechanical as well as tactical and strategical, were 
such that it would have been useless sacrifice to use them until 
circumstances were more propitious. It was expected that the 
German attack would “peter out’ long before it did but when 
the advance finally came to a halt, the tanks came back in the 
counter-attacks of the Somme and Chateau Thierry. 

Colonel Wagner mentions these battles as well as the August 
8 attack at Amiens and points out the high casualties in both 
men and machines. Of course they were high. The point 
often overlooked by tank critics is that high tank casualties 
casualties. The use made oi 


usually lower infantry 


tanks was often imprudent and ill-judged, but each time they 


mean 


were used, rightly or wrongly, they drew fire from the infantry 
and permitted their advance unless the infantry were so ex- 
hausted they could not advance, which was the case at Fontaine- 
Notre-Dame on November 21, 1917. General Fuller’s chart of 
casualties represents in cold figures the saving in lives made 
possible by the tank. 


been much greater were it not for the high tank casualties. 


The infantry percentage would have 


To quote more pertinent figures from General Fuller: “Between 
July and November, 1916, British casualties per square mile 
of battlefield gained were 5,300; during the same months in 
1917, at the Third Battle of Ypres, they were 8,200; and during 
In the third period 
This is 


the same period in 1918, they were 83. 
alone were tanks used in numbers and efficiently.” 

borne out in Colonel Wagner’s quotation from Livesay: “Very 
few (tanks), in fact, were left at all in the closing stages of 
the great offensive, and a localized concentration to overcome 
Had it been other- 
The italics are 
Victor 


machine gun resistance became impossible. 
wise our casualties would have been lighter.” 
that 
admits 


my own. Even bitter enemy of mechanization, 


Wallace that tanks 
July, 1918, but states that the methods and conditions under 


Germains, were a success after 
which they were used brought this about, which, in itself, is a 


rather self-evident statement. 

Right here let me mention that even the most enthusiastic 
tank supporters, here and in England, long ago gave up the 
that tanks would eventually replace infantry and now 


consider them as valuable adjuncts to the final success of the 


idea 
infantry arm. The decision of our War Department in con- 


verting our Mechanized Force to a cavalry regiment is in 


keeping with this doctrine. The intentional propaganda which 
kept the tank idea alive is, in my opinion, far from deserving 
of condemnation. The British Army was ready to sink back 
into its old ways with a sigh of relief, the lessons of the 
war forgotten. As one British officer is reputed to have said 
when the Armistice was signed, “Thank God, now we can 
get back to real soldiering.” It was that spirit that the tank 


enthusiasts fighting. Casualties were needlessly heavy 


many times during the war, and, knowing that the use of tanks 


were 


reduced casualties, those tank enthusiasts are to be commended 
for not allowing the British Army to forget that lesson. By 
developing an interest in the British public those who were 
willing to sink back into “real soldiering’ were not allowed 
to do so. I, for one, say that the end justified the means. 


I also believe that General Fuller and his colleagues did not 
seriously consider that land warfare would eventually approxi- 
mate naval warfare. Rather they created something spectacular, 
different, something which caught the public fancy, as_ they 
intended it should. The public is interested in reducing casual- 
ties in war, for, after all, it is from their ranks that most of 


them come. When the result had been achieved, tanks were 





——, 


assured a place and the enthusiasts could tone down to the 


beliefs they had really held irom the beginning: tanks to assist 
infantry and reduce their casualties. 

I intend saying little about Colonel Wagner’s hypothetical 
defense against tanks beyond the point that, like a number of 
students, he is continually faced with the difficulty of visualizing 
war as anything but trench systems opposing one another. 
Perhaps future wars will be like that and perhaps not. His 
proposed tank defense can be criticized because its elaborateness 
would not permit the time, money, men and materiel to be used 
over a very large front and there would be, of necessity, some 
\lso, if 


tanks are not to be feared why such extensive defences against 


places where tanks could avoid this elaborate defense. 


them? 
Colonel 
future will be impossible because commanders will have learned 


Wagner is sure that tank surprise attacks in the 


Tactical surprise will always 
Block of the 


French Army once said, “Has not the same cavalry maneuver 


to be on the lookout for them. 


retain its value and power. As Commandant 


always had the same effect whether executed by the soldiers of 


Hannibal or those of Frederick II?” 

The Germans used compulsory defiles to bring tanks under 
fire and to lead them into mine fields. ‘The latter present a 
danger to friendly troops as well as enemy. In_ fact. this 


that the Germans labeled those behind 


Minenfeld!” 


forgot to remove the signs which then acted as 


danger was so real 


their lines “Achtung! and many times, when 
withdrawing, 
a warning to the Allied troops and tanks, permitting them to 


avoid the danger. Because of the time element, mine fields 
even then, 
artillery, and to some extent, tanks, can destroy them. Witness 
lank School 
who, more than once, has exploded a 55-lb. TNT mine under 


Mark VIII 


will be nullified to some extent by the fact that enemy artillery 


are only to be feared in stabilized warfare and 


the exploits of our own Sergeant Mrous at the 


water with a tank. <As for artillery defense, this 
will have to cease firing on tanks as soon as they reach the 


front line to prevent endangering their own troops. 


Here is 
the opinion of a German artilleryman: “Antitank guns had to 
be placed in position so far forward that from the start artil- 


lery fire put them out of action or rendered them incapable of 


firing. Moreover, losses apart, the moral effect of tanks was 
such that the gun detachments were incapable of firing with 
the accuracy and calmness necessary to hit a target which 


produced so great an effect upon them.” The same thought, 
penetrating 


lack of 


unexpressed, is apparent when we examine the 


German antitank rifle and the use, or 


that 


powers of the 


use, which was made of weapon. 

lanks will not need to fear hostile airplanes and the only 
defense left is hostile tanks. The enemy will have them and 
again they serve their purpose by engaging hostile tanks and 
removing that hazard from their own infantry. 

In conclusion, it seems to me that Colonel Wagner, far from 
destroying my personal opinion regarding tanks and their value, 
has mentioned points which can be logically answered. He has, 
therefore, strengthened my belief that the tank has been, and 
is, of increasing importance as an auxiliary weapon and one 


in which the infantry can and does have confidence. 


IcKs, 


Ropert J. 


Minneapolis, Minn. 


In the belief that constructive discussion is always of value, 


ARMY ORDNANCE invites its readers to express their opinions 


on subjects related to the field of munitions preparedness. 


\nonymous communications and those which are not germane 
to constructive debate will not be considered for publication.— 
KE piTOR 
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Annual Meeting of Bridgeport Ordnance District 


HE seventh annual meeting of the Bridgeport Ordnance 


District, held at the Hotel Bond, Hartford, Conn., on June 


9th, with an attendance of 240 manufacturers, reserve officers 
and guests, was the largest gathering in the history of the 
district. Col. B. A. Franklin, the District Chief, presided at 
the meeting and addresses were delivered by the following: 
Hon. Frederick H. Payne, the Assistant Secretary of War; 
Maj. Gen. Samuel Hof, Chief of Ordnance, U. S. Army; 
Maj. Gen. Fox Conner, Commanding General, First Corps 
Area, Brig. Gen. Wm. H. Tschappat, Assistant to the Chief of 
Ordnance, and Hon. E. W. Goss, Member of Congress. 

Brief addresses were also made by the following members ot 
the District Advisory Board: G. A. Bausman, Treas., National 
Equipment Co., Springfield, Mass.; C. R. Burt, Pres., Pratt & 
Whitney Company, Hartford, Conn.; John H. Goss, Vice Pres., 
Scoville Mfg. Co., Waterbury, Conn.; E. Kent Hubbard, The 
Manufacturers Ass'n of Conn., Inc., Hartford; S. M. Stone, 
Pres., Colt’s Patent Fire Arms Manufacturing Co., Hartford, 
and W. R. Webster, Chairman of the Board, Bridgeport Brass 
Co., Bridgeport, Conn 

\mong the guests at the meeting were: Col. J. W. Joyes, 
Commanding Officer, Springfield Armory; Col. J. B. Schoeffel, 
Inf., Chief of Staff, 76th Div.; Colonel Clifford D. Cheney, 
Commanding Officer, 316th Infantry; Maj. D. E. 
Inf., Assistant Chief of Staff, 76th Div.; and Maj. G. H 


Phebaud, 


Drewry, Capt. G. H. Rowland, and Capt. G. A. Woody of 
Springfield Armory. 

Practically all the well known manufacturers of the Dis 
trict were represented by one or more of their executive offi 
cers. lor the remarkable attendance of executives much credit 
is due to the manufacturers’ committee consisting of Messrs 
Hubbard, chairman, Stone, Webster, Pease, Goss, Bausman 
and C. FE. Hart, Jr. 

\ subject which was stressed by several of the speakers was 
that of stability of procurement plans. Colonel Payne, in his 
address, emphasized the importance of having all personnel 
concerned with procurement become familiar with the plans of 
the War Department and “thoroughly indoctrinated with the 


idea that at the start those plans are going through without a 


change. There will be no time for floundering around or 
experimenting. There is an old axiom regarding the art 


war to the effect that driving a poor plan energetically to com 
pletion is far better than spending valuable time searching for 
the ideal plan. That axiom applies with equal force to pro- 
curement plans. Later on, as conditions change, programs will 
undoubtedly have to be altered, but in the early days we should 
have a very definite idea of what we are going to do—and then 
roll up our sleeves and do it!” 

General Hof gave a most interesting account of the pri 
ceedings of the War Policies Commission. General Tschappat 
spoke of the improvements in types of ordnance matériel and 
ammunition which have been made since the World War. He 
stressed the policy of the Ordnance Department in retaining 
the present types of standards of manufacture until new types 


have been thoroughly tested and proven to be satisfactory to 


the using services and susceptible of production in quantity 

General Conner very forcibly pointed out the disastrous re 
sults of changes in design and types of weapons subsequent t 
the declaration of war. He cited numerous imstances W 
came to his attention during the World War in which the 
adoption of new types of guns and ammunition seriously de 
layed the supply of ordnance of American manufacture to our 
troops 

Reports of progress made during the year on the procurement 
plans of the District were submitted by the several division 
chiefs and by Maj. J. K. Clement, Ord. Dept., the executive 


officer. 


Meeting of Philadelphia Post 


THE fourth annual meeting of the Philadelphia Post, Army 
Ordnance Association was held at the Engineers’ Club, 
Philadelphia, Pa. Monday evening, May 25, 1931. The busi 
ness meeting was preceded by a dinner in the Gold Room of 
the club, at which covers were laid for fifty guests 
Following the dinner the regular business meeting was held 


with Mr. P. H. Gadsden, president of the Philadelphia Post, 


presiding. At this meeting the following officers were elected 
President, Mr. P. H. Gadsden; Vice Presidents: Colonel Wil 
liam Spruance and Mr. E. T. Trigg. Directors tor two years: 
Mr. Thomas S. Gates, Mr. J. W. Rawle and Mr. William D. 
Burk. 


\iter the business meeting Mr. Gadsden outlined briefly the 
necessity for industrial preparedness and the responsibilities of 
the Philadelphia Post, in connection with that movement. At 
the conclusion of his remarks Mr. Gadsden introduced the 
guest of the evening, Brig. Gen. W. H. Tschappat, Assistant to 
the Chief of Ordnance 
Ik im 


General Ischappat gave a very interesting illustrated ti 
which he outlined the various developments in ordnance which 
might reasonably be expected to be adopted as standard equip 
ment for the Army, and the adoption of which would ma- 
terially affect plans of the districts for procurement in emer 
gency. He also outlined certain of the more important develop 
ments in connection with methods of manufacture and cited 
the importance of continued development work on the part ot 
! 


the Ordnance Department, and continuous contact between the 


department, as represented by the district offices, and industry 


California Post Prize Essay Contest 


THE annual prize essay contest sponsored by the California 
Post, Army Ordnance Association, was held this year witl 
a number of papers competing for the several prizes Phe 
judges of the contest were Maj. A. A. Hedge, Maj. A. W 
Copley and Maj. W. M. Moody The following prize winning 
papers and the relative order of merit assigned them by th 
judges were announced by the Secretary of the California Post 
laj. C. C. Harshman: First prize, $30.00, to H. Julian Aller 
of Stanford University for his paper on “Comparts 
Proposed Design of Projectile with a Standard Shell St 
prize. of $20.00 to Philip N. Fletcher of the University 


-) 


California for his paper on “The Mernada Pr no (rt 
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In accordance with the custom of the California Post, the 


winners, in addition to the money prizes, also were awarded 
membership for one year in the Army Ordnance Association. 


Necrology 


DMUND A. S. CLARKE, secretary of the American Iron 

and Steel Institute, a former president of the Lackawanna 
Steel Company and a member of the Army Ordnance Associa- 
tion for many years, died May 15, 1931 at his home at Rum- 
son, N. J. 

A native of Ottawa, Canada, Mr. Clarke 
Thomas Curtis Clarke, a well known civil engineer and builder. 
He was graduated from Harvard in 1884, and, after a year in 
the laboratory of Spang, Chalfant and Co. under Robert For- 
sythe, he entered the employ of the Union Steel Company in 
Chicago in 1885 and for a time worked in the laboratory, again 
In 1890 he became assistant superinten- 


was the son of 


under Mr. Forsythe. 
dent of the plant. 
perintendent of the South Works of the Illinois Steel Company 


A year later he went to the 


In 1891 he was made assistant general su- 


and became general manager in 1899, 
Deering Harvester Company as general manager, and upon the 
formation of the International Harvester Company in 1903 he 
was appointed general manager of its manufacturing division. 
In these latter positions he had charge of the building of blast 
furnaces, Bessemer steel works and rolling mills, which, with 
ore lands and coal reserves, later became the Wisconsin Steel 
Company. 

In 1903 he became president of the Lackawanna Steel Com- 
pany, remaining in this post for fourteen years. Upon his 
resignation in December, 1918, he assumed the presidency of 
the Consolidated Steel Corporation which was formed at that 
time to handle the export trade of a group of independent 
steel makers. Upon the dissolution of the Consolidated Steel 
Company in 1922, Mr. 
American Iron and Steel Institute. 
affairs of the Institute and by reason of his experience he had 


Ciarke was elected secretary of the 


He was most active in the 


a keen realization of the importance of the steel industry in 
the national defense. 
the Army Ordnance Association which extends to his family 
Institute its upon his 


He was always interested in the affairs of 


and his associates of the condolences 


death. 


Mr. Levi H. Greenwood, a charter member of the Army 
Ordnance Association and chairman of the Board of Directors 
of Heywood-Wakefield Company, died at Tucson, Ariz., April 
7, 1931. 

During the World War Mr. Greenwood served for one year 
as assistant executive manager of the Massachusetts Committee 
on Public Safety and during the remainder of the war period 
served as District Chief of the Ordnance District 
which at that time included all New England with the excep- 
tion of Connecticut and Western Massachusetts. Contracts 
aggregating $175,000,000 were handled by the district which 
some 


3oston 


necessitated an organization under Mr. Greenwood of 
1500 employees. 

Born in Gardner, Mass., December 22, 1872, he was the son 
ot Alvin M. Greenwood, of the firm of Heywood Brothers and 
Company, and a grandson of Levi Heywood, one of the original 
Heywood brothers who established that well-known firm in 
1835. Mr. Greenwood retired from the presidency of the cor- 
poration in December, 1930, and was succeeded by his son, 
N. Greenwood. He attended St. Paul’s school at 


H., and spent two years at Harvard University. 


Richard 
Concord, N. 
At the time of his death he was also president of the Gardner 
News Company, treasurer of the corporation of St. Paul’s 
School, a director of the First National Bank of Boston and 
of the National Gardner, Massachusetts. 


First fank «of 


Association and the Ord- 
nance Department records the passing of another citizen who 
performed outstanding country during the 
World War. Mr. Greenwood’s interest in industrial prepared- 


ness remained most active in the post-war years and his as- 


In his death the Army Ordnance 


service for his 


sociates in the work will miss his energetic cooperation and 
kindly interest which were characteristic of him. 
Lieut. Col. George L. Wall, Ord. Dept., U. S. A 
whose last active service was as Commanding Officer of the 
Frankford Arsenal, Philadelphia, Pa., from June 1927 to De- 
cember 1928, died at his home in Washington, D. C., May 30, 
1931. Born January 1, 1872, Colonel Wall was graduated from 
the Stevens Institute of Technology, M. E. 1893. 
the employ of the Southern Railway Company and later of the 
Pennsylvania Railroad Company, serving in various capacities 
until 1905. 
Locomotive Works, Lima, Ohio, and in 1913 became vice presi- 


( Ret.) 


He entered 


In that year he became associated with the Lima 


dent and general manager. 

Commissioned major in the Ordnance Reserve Corps in July, 
1917, Colonel Wall was stationed in the Office of the Chief of 
Ordnance and at several of the arsenals during the World War. 
Later he was commissioned in the grade of lieutenant colonel 
in the Regular Army. He served tours of duty at various times 
at the Watervliet Arsenal, Fort Aberdeen Proving 
Ground, Erie Ordnance Depot and the Philippine Department 
Illness contracted in July, 1928, from which he never cntirely 
recovered, caused his retirement from the Army in March 1929. 


Eustis, 


A man of superior attainment and affability, Colonel Wall 
endeared himself to his many associates in the Army and in 
civil life. His record of service was one of unusual merit. He 
will be remembered by many as an able officer and a kindly 


gentleman whose death removed from our ranks a friend and 


associate of high ideals and earnest endeavor. 


New Members 


The following were admitted to membership in the Associa- 
tion since the last issue of ARMY OrpNANCE: H. Julian Allen, 
Stanford University, Calif.; H. Y. Bassett, Cleveland, Ohio; 
R. F. Bell, Milwaukee, Wis.; Ezra A. Blount, Indianapolis, 
Ind.; Ernest H. Brooksicker, East Cleveland, Ohio; Paul H. 
Buxton, East Alton, Ill.; John S. Carter, Melrose, Mass. ; Ed- 
Caspell, Cleveland Heights, Ohio; J. Dilot, Milwaukee, 
Wis.; R. Furrer, Milwaukee, Wis.; Edwin W. 
Shaker Heights, Ohio; Frank J. Googins, Brighton, Mass.; 
Chas. W. Gruber, Cincinnati, Ohio; Albert Hall, Philadelphia, 
Pa.; T. Hanson, Milwaukee, Wis.; Ronald S. Herbst, Phila- 
delphia, Pa.; I. Lamont Hughes, Pittsburg, Pa.; O. M. Jank, 
Palo Alto, Calif.; T. M. Jasper, Milwaukee, Wis.; Francis C. 
Johnson, Menlo Park, Calif.; R. H. Kugler, Kenmore, N. Y.; 
William J. Kurtz, Cincinnati, Ohio; C. M. McInnes, Stan- 
ford University, Calif.; C. R. Meese, Bradford, Pa.; Leslie L. 
Motz, Stanford University, Calif.; E. Eugene Nagel, Cincin- 
nati, Ohio; H. H. Needham, Milwaukee, Wis.; Parker C. 
Nelson, New York, N. Y.; Rolland E. North, Cincinnati, Ohio; 
Pace, West Springfield, Mass.; George L. Pfromm, 
Von D. Polhemus, Anderson, Ind.; Arnold 
Rollman, Cincin- 


win E. 
Goodaire, 


Samuel C, 
Jersey City, N. J.; 
M. Reeve, Jefferson Barracks, Mo.; M. E. 
nati, Ohio: W. C. Ross, Milwaukee, Wis.: Eugene Roth, Cin- 
Ohio: L. C. Schwab, Milwaukee, Wis.; William J. 
suffalo, N. Y.; William J. Schumann, Southgate, 
Ky.; Clarence L. Sidinger, Salem, Ohio; Lennard Sorensen, 
Cincinnati, Ohio; W. R. Stone, Cincinnati, Ohio; R. Stressau, 
Milwaukee, Wis.; J. A. Ulrich, Klamath Falls, Ore.; Leland 
K. Warrick, Cincinnati, Ohio; C. W. Wheatley, Milwaukee, 
Wis.; Herbert R. White, Detroit, Mich.; Lawrence L. Wylam, 
Menacolin, Pa.; and Richard C. Yates, Cincinnati, Ohio 


cinnati, 
Schnautz, 
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Principles of Mechanization and Motorization of the Army 


INCE assuming the duties of Chief of Staff last November, 

General MacArthur has been reviewing the basic War 
Department policies with a view to the modernization of the 
Army. Among the subjects which he has had under con- 
sideration is that of the extension of mechanization and mo- 
torization throughout the Army. As a result of this study 
he has enunciated the following general principles which 
will govern the reorganization and development of the Army 
along this line in the future: 

“The fundamental mission of an army to secure decisive 
victory and to secure it promptly, has not changed through 
out the long period of recorded history. In undertaking such 
a problem, an army commander is confronted with prelimi- 
nary tasks whose proper accomplishment is a prerequisite to 
final success. Other tasks must be accomplished when the 
bulk of the opposing forces are engaged, while still others 
must be performed when we pursue the beaten enemy or are 
forced ourselves to retire from the field. The character of 
the tasks to be performed fixes, in a general way, the char- 
acteristics of the troops assigned to them. 

“The various tasks that the combat arms are expected re- 
spectively to perform become their general ‘missions.’ In or- 
ganizing combat forces, the question then arises, ‘How 
should these troops be equipped to enable them to carry out 
these missions?’ Here is where we see the modern stamp on 
our forces, as they are equipped with new implements of 
war to assist them in solving missions centuries old. Too 
often in the past organization has been attempted from the 
standpoint of equipment, rather than from the standpoint of 
missions assigned, 

“Few classes of equipment belong exclusively to any one 
arm. The rifle, although the basic arm of infantry, is an 
important item of the equipment of other arms. When the 
tank had only the speed of the foot soldier, its use was con- 
fned generally to close support of the infantry in attack. 
When it required strategic mobility, it had to be entrucked. 
Today, tanks possessing great strategic mobility are being 
developed, and it follows that certain types of these tanks 
May appear in organizations having missions far beyond the 
normal missions assigned to the infantry. 

“Cavalry acquired its name during a period when soldiers 
mounted on horses were able to move more rapidly upon an 
enemy than any other arm. At that time, the horse also 
had value as a charging weapon. Thus, there has grown up 
in the public mind a very natural conception that cavalry 
must include the horse. Modern firearms have eliminated 
the horse as a weapon, and as a means of transportation 
he has generally become, next to the dismounted man, the 
slowest means of transportation. In some special cases of 
dificult terrain, the horse, properly supplemented by motor 
transportation, may still furnish the best mobility, and this 
Situation is properly borne in mind in all our plans. 

“The missions of the cavalry arm now, as in the past, in- 
clude the following: (1) Long distance strategic reconnais- 
Sance, (2) Fighting for the control of the theater of recon- 
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naissance. (3) Seizing points of strategic and tactical im 
portance. (4) Tactical reconnaissance. (5) Pursuit of the 
enemy, or delay of his advance. (6) As an exploitation force 
to take advantage of any break or weakened point in a hos- 
tile battle line. In this type of operation, the cavalry may 
act alone or in conjunction with other arms. (7) As part 
of a reserve to be used tactically or strategically. It is not 
difficult to visualize a reserve of the future, moving out in 
column from head to rear—cavalry (mechanized), units of the 
tank corps, infantry temporarily embussed, all elements 
being able to move at a uniform speed without noise. Field 
artillery must be prepared to support such a force with 
units especially organized and equipped to accompany it. 
“An equally important function of the arm is to preserve 
the cavalry spirit, an asset which, while intangible, is none 


the less a vital factor in combat. 


T° enable the cavalry to develop its organization and 

equipment so as to maintain its ability under modern 
conditions to perform the missions enumerated, the follow- 
ing program is announced: 

“The Mechanized Force will be reorganized as a reinforced 
cavalry regiment, in which appropriate equipment of the 
present Mechanized Force will be absorbed. To provide for 
future development of the proper supporting arms for use 
with mechanized cavalry units perhaps larger than a regi- 
ment, the artillery and maintenance units will remain at 
tached for the present. 

“As far as necessary, officers and enlisted men of any arm 
or corps may be attached to the regiment in order that the 
best thought upon this subject may be brought to the Cav 
alry. Changes in enlisted personnel will be made gradually 
so as to accomplish both the retention of the experience 
gained in the Mechanized Force and the reconstitution of 
detached units in their parent organizations. 

“The Cavalry will undergo such general reorganization and 
re-equipment as will enable it best to perform the missions 
enumerated above. This may require at least two types of 
cavalry regiments. One (horsed) in which the horse and 
mule may remain only where they cannot be replaced by 
the motor for the performance of difficult tactical missions, 
or for operations in difficult terrain where the horse and 
mule still give us the best mobility. A second type of 
cavalry (mechanized) in which the horse and mule shall 
have disappeared entirely. 

“The infantry mission is to close with the enemy, and its 
ability and power to accomplish this makes infantry the de 
cisive arm. Its success is a prerequisite to army success; 
consequently, its efforts must not be dispersed in the per 
formance of auxiliary and supporting missions that can be 
carried out by other arms. In time of peace the infantry 
will be trained in close proximity with other arms, in order 
to develop the team work and mutual understanding so ne¢ 
essary to insure the accomplishment of the infantry mission. 

“As one of the principal duties of the tank will be to sup 
port infantry, it should be trained with it to develop the 


most efficient type of machines and most applicable methods 
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of tank support for infantry units. But the tank itself may 
never become a piece of equipment assigned to an infantry 
regiment. In war, tank organizations may be assigned to 
corps and army troops to be employed where opportunity 
offers, including opportunities of terrain. , 

“In the development of tanks, and tank organizations, jt 
must be remembered that certain important considerations 
apply to the employment of tank units in war. Among these 
are: 

“Tanks will be difficult to procure in large numbers, par- 
ticularly in the early stages of any war. 

“Opportunities for their best employment on the battle 
front must be carefully selected, both as to time and as to 
place. They are assault weapons only, to be used for rela- 
tively short periods of time, under favorable opportunities, 

“Maintenance will offer many difficulties, particularly in the 
areas of front line divisions. 

“All these considerations indicate the desirability for vis- 
ualizing tank units in war as corps, army, and G. H. Q. 
troops. In the development of the tank, due regard must 
be paid to the necessity for strategic mobility, even though 
its fundamental qualification must be tactical mobility. 

“The ‘tank’ is properly the term that will be used when 
this vehicle is employed with infantry. When it is employed 
as a part of the equipment of cavalry, it may be developed 
to possess characteristics particularly requisite for such serv- 
ice, and it might then be given the name ‘combat car.” 


Konel—A Substitute for Platinum 
A REC ENT announcement of The Engineering Foundation 
"concerning a substitute for platinum indicates the value 
of research in the all-important field of the strategic raw 
materials necessary in time of war. The new platinum sub- 
stitute is described in Research Narratives (Vol. Il, No. 3) 
as follows: 

\ man set out to find a cheap substitute for platinum. He 
was so successful that for almost a year his results were not 
taken seriously. Oxide-coated filament for radio tubes was 
known as early as 1904; platinum as a core appeared to be 
the best material for life, strength, and emission of electrons. 
In 1925, five years after radio broadcasting had aroused public 
imagination, tubes were being made, in ever-increasing quan- 
tities, with platinum or platinum-iridium core filament. Platinum 
people were overjoyed; but not makers of tubes. Material for 
filaments was costing $186 an ounce. 

Dr. E. F. Lowry, Research Physicist of Westinghouse Re- 
search Laboratory, undertook a search for a cheaper substitute. 
He was not a metallurgist, but as a physicist he knew some- 
thing about behavior of electrons and characteristics of a 
cathode in radio tubes. Others had tried. Iron, nickel, nick 
rome, tungsten, various ferrous alloys were already pronounced 
worthless. All had a poisonous effect on emission or had 
proved mechanically weak. But nickel looked good to Lowry, 
and he tried it in spite of preponderant opinion that on account 
of mechanical frailty nickel was impossible. 

The first filament of pure nickel gave surprising results. 
Emission appeared as good as with platinum cores; nickel gave 
no more trouble from mechanical failures. It was too success- 
ful. Scientists, tube manufacturers, even colleagues hesitated 
to believe that the first attempt had succeeded when initherto 
undisputed authority had pronounced nickel no better than 
other metals. Against claims that nickel filaments should have 
a life of only eighty hours, Lowry produced tubes on life tests 
for 1500 hours and still burning. But none of his nickel 
filaments were manufactured commercially. 

Convinced that he was working in the right direction and 
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failing to convince others by the very simplicity of his methods, 
he decided to employ the wisdom of the serpent to drive home 
a simple idea: a nickel alloy with a new name might be more 
psychologically successful. 

He tried 20 per cent cobalt; the crystalline structure was 
unsatisfactory and it could not be drawn. The case looked 
hopeless, when he thought of the qualities of cobalt ferro- 
titanium wire used in experiments several years previously. 
[he first filament of nickel, cobalt and ferrotitanium, in pro- 
portion of 80, 20, and 10, gave results better than ever before 
It seemed incredible that the first proportions tried could be 
the best possible. Even the discoverer began to hesitate, but 
scores of experiments failed to produce a_ better filament. 
Hundreds of experiments have since been made, but the alloy 
used today is essentially the same as that produced by Lowry’s 
first attempt. 

He named the new metal Konel, and in December, 1926, 
persuaded the Westinghouse Lamp Company to make 50 com 
mercial tubes with it as filament core. About the same time 
the manufacturers discovered that Lowry was right also about 
nickel and started to use that for filaments. Within a vear 
every manufacturer ceased the use of platinum in radio tubes! 
And none has used it since Platinum-iridium cost $1,600 a 
pound; Konel costs a few dollars; a penny now buys what a 


dollar used t 


But for the discovery of a satisfactory substitute for plat 
inum, development of radio tubes would be far behind its 
present status. Use of Konel not only appreciably increased 
tube life (operating 175° colder than platinum filament), but 
also showed definitely that the filament core had a marked 
influence on emission. A new theory of electron emission from 
oxide filaments has been formulated; on this work the dis 
coverer is now engaged 

Konel is harder to forge than high-speed steel, is very tough 
at high temperatures, when most metals lose their strength 
Its ultimate strength is more than 60,000 pounds per square 
inch at 600° Centigrade, compared with 40,000 pounds for 


stainless iron, 28,000 pounds for nickel and 35,000 pounds for 


chrome-nickel steel It is extremely resistant to most acids, 
does not sputter, does not scale like iron under heat, and has 
a high electrical resistance These unusual characteristics @1 
promise of many uses outside radio tubes; valves for gas ot 
Diesel engines, turbine blades, or other structural pieces whi 
must withstand temperatures equal to red heat 

It is an electric-furnace product of extreme purity lor 


hlaments it is produced in 20-pound ingots, forges, ce Id-rolled, 


drawn into wire, and then rolled to a ribbon of requisite dimer 


sions. The smallest filament, rolled from a wire .0O1 inch it 
1\- + - w) ~ ] } } 
wameter, 1s .002 x 0005 inch, and must not vary Vv more tha 
Wl inch. Of this fairy-like ribbon, fifty-seven miles would 
weigh only one pound 


England Develops a New Antiaircraft Gun and a New 
Shoulder Rifle 
ACCORDING to recent announcements, the British Army 
has developed two new weapons of promising value: a 
77-mm. antiaircraft gun and a new rifle with modified bayonet 
(he new British antiaircraft gun, of which remarkable 
achievements are expected, is very like our own 3-inch anti 


aircratt mobile gun, which is standard in the Coast Artillery 


The new British eun is reported to be 77-mm. caliber. Thi 
-inch gun is approximately the same caliber. The British gun 
is said to be of entirely new design. Both the British and 
\merican guns fire a projectile of about 15 Ibs. The ranges 


ot fre of the two guns differ but little, the maximum vertical 
range being about 5 miles for each, while the British gun is 


reported to have a maximum horizontal range of nearly 8 
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miles. The American gun has a maximum horizontal range 
of about 9 miles. The English gun has a weight of about 31% 
tons, while the American gun, including the mount, weighs 
about 15,000 Ibs., or about 71% tons. The British claim is for 
a high degree of mobility. The American gun is very mobile 
also. The British claim a rate of fire of about 25 rounds a 
minute, which is approximately the same as the American nor- 
mal rate of fire. 

A new rifle, officially known as the No. 4 Mark I, has been 
approved for the British Army and a small issue of the weapon 
will be made to selected units, which will carry out protracted 
tests. The No. 4 Mark I is practically identical with the 
Mark VI referred to in the “Textbook of Small Arms” and 
is the outcome of experiment since the World War. 

The short, magazine, Lee-Enfield rifle was first approved 
for service in 1902, but the only marks at present in use are 
the Mark III, an improvement on Mark I which was approved 
in 1907; the Mark IV, which is similar to Mark III; and the 
Mark III*, approved in 1918, which differs from the Mark III 
in that it has neither cut off nor long range sights. In 192? 
the Mark V, an improvement on Mark III with an aperture 
backsight and the hand-guard in one piece, was provisionally 
approved, but was superseded before it had been produced in 
quantity. 

lhe essential differences between the Mark VI (or No. 4 
Mark I) and the Mark III are that the aperture backsight of 
the Mark V has been retained in a modified form and the one 
piece handguard has also been retained; the nose-cap is of very 
much lighter design; the method of stocking has been simpli 
fied and the barrel is far heavier. This last is not nearly so 
susceptible to bending stresses as the lighter barrel and should, 
therefore, insure greater accuracy at all ranges. These changes 
make a slight difference in the weight of the weapon, the new 
rifle being about '%-lb. lighter than the Mark III 

The new rifle is also fitted with a new bayonet, triangular in 
form and only 9 inches long, which fits directly on to the 
muzzle of the barrel, instead of, as formerly, on to the nose- 
cap This bayonet weighs about 1 Ib. less than the sword 
bayonet, 20 inches long, at present in use. It is a_ smaller 
edition of the bayonet which was used with the old Martini 
Henry rifle, the Service weapon previous to the South African 
War of 1899-1902. 

It is believed that the longer bayonet is more effective, and 
that the only advantage is the reduced weight. Prebably the 
most vital use of the bayonet is in the lunge, and obviously the 
longer bayonet is the more effective in this case. The shape ‘ 
the English bayonet has also been changed, the new blade being 
triangular, and sturdier than the old flat blade. The Belgian 
bayonet is now 9'%-inches long; the Italian 1134-inches, and 


the French and German about 15 


Further Tests of Semiautomatic Rifles 


A NUMBER of caliber .276, new type, Pedersen semiautomatic 
. shoulder rifles have been shipped to the Infantry Board, 
Fort Benning, Georgia, for the purpose of obtaining additional 
data on this weapon. These Pedersen rifles are being given 
a limited test in conjunction with the caliber .276 Garand semi- 
automatic rifle, with a view of determining any desirable fea- 
tures that may be embodied in the Pedersen 

lhe original caliber .276 Pedersen semiautomatic shoulder 
rifle has been given a complete test by the Infantry Board, and 
the Garand rifle is now undergoing a similar test in order that 
the results may be compared. 

One caliber .30, Gerand, semiautomatic shoulder rifle has 
been manufactured and will soon be sent to Aberdeen Proving 
Ground, Maryland, for test. This rifle weighs approximately 


the same as our present caliber 30 Springfield rifle. 
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A caliber .30 semiautomatic shoulder rifle is considered highly 
desirable by the Infantry, due to the fact that the ammunition 
supply would be materially simplified. In addition to this 
advantage, our present war reserve for small arms is based 
on caliber .30 ammunition. Therefore, if a caliber .30 semi- 
automatic shoulder rifle can be developed, this war reserve will 
not be disturbed. Our present machine gun, automatic rifle, 
and shoulder rifle are all caliber .30, and, in the event that a 
caliber .276 semiautomatic shoulder rifle were adopted, it would 
mean that the two calibers, .30 and .276 would have to be 
supplied to the front line troops 

At one time, the caliber .276 was decided upon for the semi- 
automatic shoulder rifle, but in view of the recent development 
in caliber .30 semiautomatic shoulder rifles, the question of 
caliber has been reopened and the final decision will be re 
served until the completion of the tests of both the caliber .276 
and the caliber .30. 


Tanks and Tractors Secured for Test 


CONTRACT has been made with Vickers-Armstrongs, 
"~~ Ltd., of London, England, for a 30-day demonstration and 
test of one of their latest model Vickers light tanks built on 
the Carden-Loyd principle. This machine has a weight of 
about 7'2 tons, and a speed of about 18 miles per hour. It is, 
in general, similar to the light tank T1IE3 and the tests 
should, therefore, give interesting comparison data as to the 
relative merits of the British and American light tanks 

The Andre Citroen-Kegresse Co., of Paris, France, has 
Military 


the United States, one Citroen-Kegresse P-14 


delivered to the \ttaché in Paris, for shipment to 
Tractor for 
livisional artillery This vehicle is equipped with the Kegress« 


type of half track on the rear. It is being purchased for test 


at Aberdeen Proving Ground as a light tractor having both 
tactical and strategic mobility. 


Medium 


Aberdeen. ‘This tank has been found to be very reliable and 


lank, T2, is being continued at 


The test of the 
to have a better general all-around performance than the tanks 
previously built by the Ordnance Department 


The manufacture of the pilot Convertible Armored Car, T5, 
at the Rock Island Arsenal is now about four-fifths completed 
The special engine for this tank is expected to be delivered 
soon, 

The Light Tank, T1E3, has been delivered to the Mechanized 
Force. Indications to date are that this vehicle is a con 
siderable improvement over the Light Tank, T1E1, particularly 
in the matter of meeting the tactical requirements of — the 
Infantry. 


Army to Use Sound Films for Training 
‘THE \rmy Signal Corps has set up a sound movie studio 

at Washington, D. C., for the purpose of obtaining a 
record of instructors’ voices on films for use in training and 
instruction of officers and enlisted men in the various 
branches of the service. 

The first training “talkie” will be designed to show th 
duties of a combat engineer company. It will be taken at 
Fort Humphries, Va., and later will be distributed to the 
various branches of the Army, both in the silent and sound 
form. In the production of all of its training pictures, the 
Army Pictorial Service contemplates scoring for sound 

One of the pictures in silent form that has proved very 
Popular in affording instruction in the Army was that depict 


ing the technical employment of the antiaircraft regiment 


It is now thought that it can be made even more popular by 
addition ot sound. 
the 


The sound picture s are to be made for 


training of civilian components of the Army, especially 
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have held the world’s records for drilling 
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There’s Power in WARCO 


Rear Crawlers 


“ 
tx 


Whether hauling cannons, wagon trains, or 
loads of logs in the north woods, WARCO 
rear-type crawlers give traction to the trac- 
tor enabling it to pull where wheels would 
be helpless. 

Advantages of rear crawlers are easier 
steering, and faster travel without sacrifice 
of pulling power or bearing area. 





W.A.-RIDDELL COMPANY. 


BUCYRUS es Oou1O 





Road Building Machinery — Clay Plant Machinery 
Manganese and Carbon Steel Castings 











The 
CLETRAC 


A Complete Line of 


CRAWLER TRACTORS 


from 15 H. P. up to a maximum of 80 H. P. 


Cletracs offer distinct advantages: power steering— 
speedy travel—easy handling—automatic oiling—com- 
plete dust proofing. 


Write for Catalogs and Specifications 


THE CLEVELAND TRACTOR CO., Cleveland, Ohio 








the National Guard and the organized reserves, although 
nothing will take the place of actual instruction so far as 
the military is concerned. 

Another sound motion picture which the Army Pictorial 
Service has scheduled for production this year will have the 
155-mm. gun as its subject. It will be taken at Fort Story, 
Virginia. It is also planned to produce a picture of the 
combat principles of the infantry squadron and of the infantry 
platoon. These will be taken at Fort Benning in the early fall, 

The Army Pictorial Service also will complete in July a 
picture showing the graduating exercises, arrival of ney 
cadets, and other features at the West Point Military 


\cademy. 


New System of Radio Direction Finding 
A N improved system of direction finding by radio for air- 
' craft is being studied by the Army Air Corps, with other 
“homing” equipment. 

Four different methods now are under observation, but the 
Corps “is following closely every development of this kind, 
and there is every reason to believe a satisfactory direction 
finder will be forthcoming in the near future,” it was stated 

The Air Corps has been interested for some time in direc- 
tion-finding equipment for aircraft. A number of different 
schemes have been investigated but none as yet completely 
fulfills the requirements which it is conceived an aircraft 
direction finder should have. 

The simplest system of direction finding is-a coil of wir 
on the wings, or a “wing loop,” as it is sometimes called, 
connected to a receiver, and working in conjunction with 
the steady and constant signal of a transmitting station on 
the ground. The orientation of the “wing loop,” and con 
sequently of the coils, in the direction from which th 
strongest signals are received, gives the pilot an indication 
of the bearing of the transmitting station. 

Ten sets of equipment of this kind have been procured 
for test. Instead of using the audible signal in the head 
phones to obtain direction, small shielded meters are pro 
vided. One is mounted on the pilot's instrument board whil 
the other is included in a box, which also contains means fot 
tuning the “wing loop” and the necessary switches for using 
the standard aircraft receiver, type BC-152, with either th 
“wing loop” or the trailing wire antenna. This box, which 
is mounted near the radio receiver, also contains a volume 
control and switches, which make it possible to use either 
the meters or phones. 

Used with the BC-152 receiver, any station between 200 
and 1,200 meters (1,500 and 250 kilocycles) may be used as a 

io beacon. Broadcast stations of considerable power are 
scattered all over the country. These may well be used as 
radio beacons with this device. 

The system of direction finding is not new. It was used 
during the war and has been used to a considerable extent 
by the Navy. Recently, an enlisted pilot and an _ enlisted 
radio operator of the 3rd Attack Group made a successful flight 
from Fort Crocket, near Galveston, Texas, to Crissy Field, 
San Francisco, Calif.. and return, using a system of this 
kind which they had constructed themselves. However, the 
use of a meter for indicating to the pilot the direction of the 
transmitting station toward which he desired to fly 1s 
relatively new. 

An improved system of this kind, which was developed 
under the direction of Herbert Hoover, Jr., for use by the 
Western Air Express, has recently been given preliminary 
tests by the Air Corps. 

The military authorities are following closely every de- 
velopment of this kind, and there is reason to believe 4 


satisfactory direction finder will be forthcoming shortly. 
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THE following digest of recent ordnance patents is by 
W. N. Roach, Chief, Patent Branch, Office of the Chief 
of Ordnance. Letters patent have been issued: 

To Paul Liebergeld, No. 1,786,664, for a mechanical time 


fuze with clockwork. The object of this invention is to 














enlarge the angle through which the indicator rotates for 
igniting the primer so that the scale for adjusting the timing 
rings becomes longer and can be more finely divided. 

To Maj. Hermann H. Zornig, Ordnance Department, U. S. 
Army, and Alfred F. Teitscheid, Picatinny Arsenal, No. 
1,786,640, for a combination fuze for projectiles. The device 
having novel safety means. 

To Charles H. Waters, assignor to Dumor National 
Chemical Co., No. 1,786,046, for an explosive. This is essen 
tially a blasting explosive containing an oxidizing salt, a 
hydrocarbon and finely divided woody matter, such as saw 
dust. 

lo Sereno G. Norton, assignor to Hercules Powder C 
No. 1,788,438, for smokeless powder. The patent covers a 
smokeless powder which contains as ingredients nitrocellulose 
and ethyl abietate. 

To Raimondo Bossone, No. 1,788,856, for a percussion bomb 
for rifles or bomb-firing appliances. This invention provides 
a particular form of bomb the firing mechanism of which 
is released by the rotation of an air wheel. 

To Alired F. Teitscheid, Picatinny Arsenal, No. 1,793,567, 
for a supersensitive fuze for projectiles. In this device there 
is provided a novel means for holding an air balanceable 
striker in an unarmed position. 

To Charles M. A. Stine and Charles E. Burke, assignors 
to E. I. DuPont de Nemours & Co., No. 1,792,516, for a 
nitrocellulose propellent explosive. In this invention the 
nitrocellulose is collodided with dinitroglycerylnitrolactate 

To Capt. Merle H. Davis, Ordnance Department, U. S. 
Army, and David L. Woodberry, of Edgewood Arsenal, No. 
1,791,716, for a bomb which will strike and penetrate th 
target for a short distance whereupon the main body of the 


bomb is propelled rearwardly to burst free of the target 


TO Karl Witzell, assignor to Rheinische Metallwaaren-Und 

Maschinenfabrik, No. 1,784,325, for a barrel for firearms 
his invention provides a liner for the rear portion of the 
barrel so formed that when placed in the gun the rifling 
of the liner will align with the rifling of the barrel. 

To William Q. Kennedy, No. 1,787,944, for a second-of 
time range finder. The main object of this invention is the 
Production of a simple, easily operated and accurate rang 
hinder. 

To Heinrich Romberg. assignor to Rheinische-Metall 
Waaren-Und Maschinentiabrik, No. 1,788,890, for a spring 
mounting for field guns. In this structure a hydro-pneumatic 
mechanism takes the place of the usual springs. 

To Otto Gaedke, assignor to Siemens & Halske, Ni 
1,788,997, for an apparatus for evaluating range-table func 
tons of two independent variables. In this device two curve 
drives are employed, one of which is shaped according to a 
lunction of the one variable for the value 0 of the second 
Variable, while the second curve drive determines the product 


ol a function of the first and of the second variables 

















The CONDOR 
takes its place in the 
Nation’s Air Armada 


OW—Curtiss adds the Condor Bomber 

to the select group of high-performance 

Curtiss aircraft in the service of our military 
and naval air organizations. 

Designed for the U. S. Army Air Corps, the 
Condor excels in speed, climb, ceiling, range 
and military load the performance of any 
American bomber in service. It is a worthy 
addition to Curtiss’ 20-year record of engi- 
neering and building fine military aircraft and 
engines. Curtiss Aeroplane and Motor Co., 
Inc., Garden City and Buffalo, N. Y. 


CURTISS AEROPLANE AND MOTOR CO. 














Tennessee Corporation 


PRODUCTS 


SULPHURIC ACID 60° 

SULPHURIC ACID 66° (Commercial) 
SULPHURIC ACID 66° (Textile Clear) 

T. C. ELECTROLYTE (Battery Acid) 
NITRE CAKE (Bisulphate of Soda) 
COPPER (Electrolytic, Blister and Shot) 
COPPER SULPHATE (Blue Vitriol) 
IRON SINTER (64% Iron) 

SLAG (Crushed, Granulated and Pulverized) 


ACID PHOSPHATE 16% - 18% - 20% - 44% 

MIXED FERTILIZERS (All commercial 
grades ) 

LAWN AND GARDEN FERTILIZER 
“LOMA” 


Tennessee Corporation 


61 BROADWAY New YorK Cir 
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One touch of the horn button of your car 
sounds the complete regulation call—crisp, 
clear, correct and snappy. 


For All Cars — At All Sparton Dealers 
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The Sparks-Withington Company 
JACKSON, MICHIGAN, U. S. A. 
































-+and 
dependability 
assured 


When an order is to be placed for valves, fittings, 
piping or plumbing materials . . . for an army engineer- 
ing job as big as the Panama Canal or to outfit a house 
in Officers’ Row ... call on Crane Co. You are sure 
of finding in the complete Crane line exactly the materi- 
als you need. You are sure that their quality will be 
unquestionable. ‘Io make buying easy, Crane Branches 
are maintained in all principal cities throughout the 
country. A telephone call to the one near you will 
bring a Crane man to help you choose exactly the 
right materials and to see that they are furnished. 


CRANE 


CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVENUE, CHICAGO 
NEW YORK OFFICES: 23 WEST 44TH STREET 


Branches and Sales Offices in Two Hundred Cities 








William L. Sibert—The Army Engineer. By Edward 3 


Clark. Philadelphia: Dorrance and Co., Inc. 1930. $2.50. 


T is encouraging to see published an increasing number of 
excellent biographies and memoirs of our contemporary 
military and naval leaders because compared to Great Britain 
we have been backward in this important historical field. As 
the history of a nation is essentially the history of its great 
men, their biographies are of the utmost national importance. 
Colonel Clark has given us a typically American saga: a 
poor boy taking advantage of our equal opportunities (in this 
case, West Point) to rise by sheer talent and force of 
character to become one of our great public men, both in 
peace and in war. General Sibert’s career also demonstrates 
the great peace value of our Army and the unselfish public 
service rendered by its best officers. 
value and interest regarding 


This work is of greatest 


General Sibert’s public services: his part in the building of the 
Panama Canal, his organization of the Chemical Warfare 
Service, the building of the Mobile municipal: port, and the 
report (used by Congress as a basis for legislation) on the 
proposed Boulder Dam, to mention only the major achieve- 
ments. The personal side of the man is less emphasized— 
perhaps because this man so served his country that he had 
little time or taste for those avocations and _ social pursuits 
which in other men’s lives give such a colorful background 
It is a striking story of the value of a man of character to a 
nation and what such a man wi!! do for this principal reward 
The satisfaction of a job well done. May those who scoff 
at Army officers read it. The book is illustrated but there ts 


no index, 


The Rise of U. S. Grant. By \. L. Conger. New York: 


The Century Company. 1931. $5.00 


N June, 1861, U. S. Grant was appointed colonel of the 

Twenty-first Illinois by the governor of the state. Three 
years later the President selected Grant to command the Union 
Armies. In these three years the phenomenal rise of the 
future commander of the federal forces had _ taken _ place. 
Colonel Conger undertakes the explanation of this evolution 
For this purpose “the earlier battles possess a special interest 
for us, showing as they do under critical examination his 
growth from tactical immaturity to mastery. These are 
precisely the ones which have not been covered by general 
writers, because of their lesser importance.” 

Consequently this hook, which deals with Grant's military 
activities from 1861 to 1865, emphasizes the campaigns and 
battles in the west. Cairo, Forts Henry and Donelson, Shiloh 
and Vicksburg reveal the development of the tactician. It 1s 
the author’s belief that Shiloh completed Grant's tactical edu 
cation. By brilliant use of contemporary documents, largel 
Grant's own letters, reports and orders, Colonel Conger suc- 
ceeds in giving a lively and fascinating account of these 
operations. At the same time he makes clear those traits of 
character, the ability as a leader of men, the sense oi tactical 
values which distinguished Grant from his fellows. Eventually 
ultimate choice of Grant as 


commander of the armues of the North was inevitah] 


one is ready to believe that thx 
Se 


But did Grant's tactical successes insure an equivalent suc 


cess when he undertook the direction of the strategy of te 
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North? Admittedly he lacked what the study of history and 
hooks on strategy might have provided. Nevertheless his con 
ception of objectives was always sound The strategic may 
ysed and marked by Grant ts reproduced, and is a most in 
teresting exhibit. His insistence on cooperation of all forces, 
his conception of the importance of striking the enemy's 
economic resources indicate the sound common sense of the 
successful strategist. As a matter of fact, Grant “is the first 
commander known in history to deal successfully with the 
army of a million in size.” The analysis of the strategy of the 
inal year of the war is most illuminating. 

Both in excellence of method and in skill of execution 
Colonel Conger has written a noteworthy hook on an important 
phase of American military history. The student of the Civil 
War will find in this book an outstanding contribution to the 
study of the era. It is to be hoped that Colonel Conger will 
not stop here. ‘The success this book both merits and will 
undoubtedly obtain should encourage the author to further 


efforts to elucidate additional aspects of our military history. 


The Modern Shotgun. Volume I, The Gun. By Major 
Gerald Burrard, D. S. O., R. F. A. (retired). New York 


Charles Scribner’s Sons 1931. $5.00. 


N “The Gun,” the first of three volumes which will also 
include “The Cartridge” and “The Gun and Cartridge,” the 
author has confined himself almost entirely to an account ot 
the procedure of building a shot gun, with detailed descriptions 


of various types of mechanisms in general use. The advan- 


4) 
ly 


tages and disadvantages of actions are carefully analyzed. The 
leading British artisans come in for timely praise or gentle 
criticism while acknowledgment of the American leaders is con 
spicuously absent. 

The bar action side lock, according to our author, is on the 
highest pinnacle of gun design, but the work cannot be skimped 
or the superiority is rendered abortive. If value for money is 
a matter cf more importance than the last word in nicety and 
refinement, he fancies that a better bargain can be obtained by 
the purchase of a box lock, while cheap side locks are guns 
to be avoided. Timely hints on methods of detecting carefully 
concealed imitations are given to enable one to separate the 


sheep from the goats. 


The Stars In Their Courses. By Sir James Jeans. New 


York: The Macmillan Company. 1931. $2.50. 


AT the beginning of the Christian era, Pliny described the 
"astronomers of his day as “those great men and above or 
dinary mortals, who, by discovering the laws of the heavenly 
hodies, had freed the miserable mind of men from terror at 
the portents of eclipses.” The modern astronomers have 
achieved results that appeal to far nobler emotions than fear. 
Sir James Jeans by his own research and by his extraordinary 
ability to make the law and order of the universe compre- 
hensible to the layman must be included in the group “above 


rdinary mortals.” 


In his latest book, he has prepared for the nontechnical 
reader a fascinating picture of the universe. What is the 
significance of space and time in our universe? What is out 
own solar system and how was it formed? What are those 
others stars in the heavens and how are they measured and 
analyzed What are the distant nebulae, and what is happen 
Ing to the great universe? These and other questions are 


1 


answered with a lucidity that make the book peculiarly adapted 
to the reader with “no previous scientific knowledge of any 
kind.” Some hity remarkable photographs, splendidly repr 

duced, help the author achieve his purpose, as stated in the 


loreword to the book, of “providing an easy, readable and not 


Ver-serious introduction to the most poetical of the sciences 
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“Girder” Crankcase 


Waukesha’s “girder” type crankcase 
extra rigidity, both in bending and 
steel backed bearing caps are held 


is designed for 


in torsion. The 


by four heat- 


treated alloy steel stud bolts. Reciprocating parts 


are closely paired and accurately 
only is objectional vibration thus 


balanced. Not 
eliminated but 


the combining of “girder” crankcase, rigid bearing 


and crankshaft construction is an 


exclusive Wau- 


kesha feature that makes double flywheels or damp- 


eners unnecessary. 
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BLACK & DECKER 


Portable Electric Tools 
“With the Pistol Grip and Trigger Switch” 


There is a 
BLacK & DECKER 
PORTABLE ELECTRIC 
SCREW Driver, ELEc- 
TRIC SOCKET WRENCH, 
ELectric TAPPER, ELECTRIC GRINDER or 


BUFFER for every need. 


These tools 
are rendering 
the highest 
type of serv- 
ice in every 
civilized 
country in 
the world. 


The BLACK & DECKER MFG. CO. 


TOWSON, MD. 
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ann JERVICE 


Years of experience plus ample facilities 


for manufacturing mean Quality and 
Service. A background of 128 years in the 
metal industry, combined with three mil- 
lion square feet of floor space, modernly 
equipped, qualifies Scovill Manufacturing 
Company to meet high speed production 
demands for both mill and manufactured 
goods of Brass, Bronze, and NickeEL SILvER 


and of other metals. 
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Fugitive In the Jungle. By Wilhelm Mattenklodt. 1 ranslated 
from the German by Oakley Williams. Boston Little, 
Brown & Co. 1931. $3.00. 

HE author, at the beginning of the war, was living on 

his farm of about 12,000 acres near Grootfontein, German 

Southwest Africa. He had been in Africa for five years and 

had alternated farming with several big-game hunting ex- 

peditions. As a member of the defense force he was en- 
rolled in the German Army and took part in the short cam- 
paign which ended in 1915 by the complete surrender of the 

German troops. The author gave his parole and was allowed 

to return to his home. 

Several German officers who had elected to be interned 
rather than paroled opened negotiations with Mattenklodt to 
guide them to East Africa. He agreed, but the plans were 
betrayed by a spy. Mattenklodt was arrested by two English 
police as a violator of his parole, but he escaped. Thus he 
cut himself adrift from his possessions and was forced to 
spend the next four years as a fugitive in the African 
jungles. 

His experiences were exciting—escapes from his pursuers 
were alternated with adventures with beasts of the jungle. 
Secret visits to his friends enabled him to replenish his 
supplies of clothing, ammunition, food and articles for barter 
with the natives. Generally he had white companions but 
frequently he was accompanied only by natives. 

Four months after the Armistice, finding that he was still 
wanted, he tramped over 2,000 miles toward Spanish Guinea. 
With his two companions he was captured by the Portuguese. 
\fter several months’ imprisonment he was repatriated to 
Germany. 

The book is written in simple language although the 
translation is poorly done. It is difficult to keep track of 
the many native place-names on the small sketch that is 
provided. A larger map would have made the book more 
easily readable. Readers who enjoy accounts of big game 
hunting will find much of interest here. The accounts of the 


military operations are not important. 


The Incredible Yanqui: The Career of Lee Christmas. By 
Hermann B. Deutsch. New York: Longmans, Green 
and Co. 1931. $3.50. 

“HE author of this book does not intimate that Lee 

Christmas may have been inspired in his search for 
adventure by the performances of such boyhood heroes as 
the inimitable Nick Carter or Old Cap Collier. Neverthe- 
less he started his adventurous career at the time when the 
dime novel with its glamorous heroes was in its ascendency 
and enjoyed a career which might well have been the envy 
of any of the Beadle heroes. 

It seems almost impossible that an American, or any other 
person for that matter, could have had from 1894 to 1924 
such an adventurous life as did Lee Christmas in Central 
America. The author very ably presents the character of 
Christmas as portrayed in his words and actions and shows 
what a strong influence this “President maker” had in the 
government of Honduras as chief of federal police, brigadier 
general, commander-in-chief of the army, and in other im- 
portant positions and how later, after suffering reverses in 
that country, he embarked for a short time on what promised 
to be a similar enterprise in Guatemala. 

Mr. Deutsch is particularly successful in the vivid impres- 
sion given of the political and governmental procedures in 
vogue in Honduras and the neighboring countries in the early 
part of the twentieth century. As world-wide advances are 
not immediately adopted in Central America, he necessarily 
pictures the present day colorful political life in those 
republics. There are numerous interesting illustrations. 





